
Ulidate # 
ftwiwd 

Facility naae: St Lawrence 

Location 

Grasse River System 

Grasse and St Lawrence Rivers near Massena in northern 
Franklin County. New York State 

EPA Region: Region 2 

Person(s) in charge of the f a c i l i t y : The Grasse River is a New 
York State Waterway. The St Lawrence River is an 

, International Waterway for the United States and 
Canada . 

Name of Reviewer: Wm. Shaw Date: July 1987 

General description of the f a c i l i t y : 
(For example: l a n d f i l l , surface inpoundment, p i l e , container; types of 
hazardous substances; location of the f a c i l i t y ; contamination route of 
major concern; type of information needed for rating; agency action, 
etc.) 

The Site is defined as those portions of the Grasse and St Lawrence 
River System that are contaminated with Polychlorinated Biphenyls and 
Poiynuclear Aromatic Hydrocarbons. The River segments involved stretch 
from the Massena Power Canal Discharge on the Grasse River (near 
Massena. NY) downstream to the St Lawrence River, then out to Snell 
Lock in the St Lawrence and downstream between the shipping channel and 
the south shore of the St Lawrence River to the Franklin - St Lawrence 
County Line in New York State. PCB sediment contamination is 
concentrated near the Alcoa discharge weir, the Reynolds Metals -
discharge points and the GM Central Foundry treated wastewater 
discharge, while PAH contamination is found near the Reynolds Metals 
discharge points. High concentrations of PCB found in f i s h from this 
area of the St Lawrence and the nearness of a drinking water supply 
intake on the St, Lawrence indicate that the contamination route of 
major concern is the Surface Water. 

Scores: SM = 36.69 (Sa„ = 47.76 S.w = 41.82 S. = 0) 

Sr«= 0 

SDC= not yet scored 

FIGURE 1 
MRS COVER SHEET 
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Grouna Water Route Work Sheet 

Rating Factor Assigneo value 
iC^rcie One> 

Mui t i -
Score Max. 

Score 
Ref. 

(Section) 

CO Observed Release (2) 45 45 3.1 

If observed release is given a score of 45. proceec to line 
If observed release is given a score of 0. proceed to line [7]. 

Route Cnaracteristics 
Oeotn to Aquifer of 
Concern 

Net Precioitation 
Permeability of the 
Unsaturated Zone 

Physical State 

0 1 ® 3 

0 1 0 3 
(O) 1 2 3 

0 1 2 0 

o 

Total Route Characteristics Score IS 

3.2 

Containment 0 1 2 0 1̂  3.3 

m Waste Characteristics 
Toxicity / Persistence 
Hararaous Waste 
Quantity 

0 3 6 9 12 15QB) 
0 1 2 3 4 5 6 7 0 

18 
8 

Total Waste Characteristics Score 26 

3.4 

[ H Targets 
Ground Water Use 
Distance to Nearest 
Well/Population 
Served 

0 1 2 0 
0 4 6 B 10 

12 18 20 
24 m 32 35 40 

9 
40 

Total Targets Score 49 

3.5 

B ir line Q] IS 45. multiply Q x B x [ | ] 

II line [T] is 0. multiply [ | ] x [3] x [ I ] » [ U 57.330 

Q Divide line [e] by 57.330 and multiply by 100 

FIGURE 2 
GROUND WATER ROUTE WORK SHEET 



Surface Water Route Work Sheet 

Pa!i">; ractor Assigned value 
(Circle One) 

Mul t i ­
p l i e r Score Max. 

Scor* 
Ref. 

•Section) 

CToc serves Release ^ 5 45 4.1 

If Observed release is given a value of 45. proceed to line Q . 
It oSse'veo release is given a value of (3. proceed to line 

0 Rcjte Characteristics 
facility Slope and Intervening 0 1 2 3 
Terrain 

1-yr. 24-hr. Rainfall 0 1 2 3 
C'Stance to Nearest Suriace 0 1 2 3 
Water 

Physical State 0 1 2 3 

Total Route Characteristics Score 15 

4.2 

Containment 0 1 2 3 4.3 

S Waste Characteristics 
Toxicity /' Persistence 
Hazarsous Waste 
Quantity' 

0 3 6 9 12 15Q8) 1 s"=t, IB 
0 1 2 3 4 5 6 7 0 1 i \ B 

Total Waste.Characteristics Score 26 

4.4 

ED Targets 
Surface Water Use 0 1 2 
Distance to a Sensitive 0 1 2 
Environment 

Population Ser/ed/Distance ) ° 4 6 
to Water Intake 1 12 16 IB 
Downstream | 2 4 30 32 '•-\ 8J 10 

9 
6 

40 

Total Targets Score 55 

4.5 

[ 3 If line Q is 45. multiply E * E3 x B 
II line [7] IS 0. multiply [ H x (T) x [ f ] « I E 64.350 

m Divide line { | ] by 64.350 and multiply by 100 >sw 

FIGURE 7 
SURFACE WATER ROUTE WORK SHEET 



Air Route Work Sheet 

Rating Factor Assignea vaiue 
(Circle One) 

Mul t i ­
p l ie r 

Score 
Max. 
Score 

Ret. 
Section) 

S Observed Release 0 5̂ 1 O 45 5.1 

Date ana Location: 

Sanpiing Protocol: 

If iine Q is 0, the S, • 0. Enter on line [?]. 
If line [T] is 45. then proceec to line [2} . 

^ Waste Characteristics 
Reactivity and 
Incompatibility 

Toxicity 
Hazardous Waste 
Quantity 

0 1 2 3 

0 12 0 
0 1 2 3 4 5 6 7 0 

1 3 

3 9 
1 8 

5.2 

Total Waste Characteristics Score 20 

[ H Targets 
Population Within 
4-Miie Radius 

Distance to Sensitive 
Environment 

Land Use 

1 0 9 12 15 18 
f ^ 24 27 30 

0 1 2 0 

0 1 2 0 

30 

6 

3 

Total Targets Score "bca 39 

5.3 

E Multiply D3 « [I] « Q] 35.100 

m Divide line [T] by 35,100 and multiply by 100 S a - ^ » . v r , 

FIGURE 9 
AIR ROUTE WORK SHEET 
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Groundwater Route Score (Sg^j 
-

Surface Water Route Score (Ssw> \ ~ \ ^ ^ . ^ \ 

Air Route Score (Sa) 
- 0 - — 0 — 

^gw "*" ^sw ^a 

V^Sg^-S^^ -s f WM ^ S ^ w * S ^ w - s 2 / 1 . 7 3 - SM -

FIGURE 10 
WORKSHEET FOR COMPUTING S M 



DOCUMENTATION RECORDS 
FOR 

HAZARD RANKING SYSTEM 

SCORING OF THE 

FACILITY NAME: St Lawrence - Grasse River System 

LOCATION: Grasse and St Lawrence Rivers near Massena in northern 
Franklin County. New York State 

Notes about scoring: 

* This scoring package does not consider the impacts of the 
St Lawrence - Grasse River System on the Canadian Province of 
Ontario because i t is not known how this International 
situation w i l l be handled in subsequent investigation and 
remediation negotiations. 

* The Hazardous Waste Quantity used in this scoring package is a 
minimum figure. The figure of 16,204 cubic yards is an 
estimate for the River sediments in the v i c i n i t y of the GM 
Plant and does not include River sediments with similar 
concentrations in the v i c i n i t y of the Alcoa Plant or the 
Reynolds Metals Plant. 

* There are two aquifers considered in the scoring of the 
Groundwater Route of this package. They are i d e n t i f i e d as 
the Bedrock Aquifer System and the Overburden Aquifer System. 
The Bedrock Aquifer System (with a score of 47.76) was used 
in the f i n a l evaluation of the Groundwater Route because i t 
represented a greater potential threat than the Overburden 
Aquifer System (with a score of 43.40). 

* The populations using groundwater (from either the Bedrock 
Aquifer or the Overburden Aquifer) used in the scorinq of 
the Groundwater Route are minimum figures and are based on 
the information presented in 1962 Groundwater Resources of 
the Massena - Waddington Area Report (where only selected 
wells were i d e n t i f i e d and incorporated). 

* Derivation of the population served by groundwater within 
three miles of the defined s i t e by means of house counting 
and m u l t i p l i c a t i o n by 3.8 would not be accurate in the 
evaluation of the Groundwater Route score because the 
particular aquifer (Bedrock or Overburden) used by each 
household would not be defined. This would lead to a-n 
inaccurate score due to the d i f f i c u l t y in determining the 
aquifer of concern. Therefore only documented uses of 
particular aquifers were evaluated. 



GROUNDWATER ROUTE 

1 OBSERVED RELEASE 

Contaminants detected (5 maximum): 

There is no observed release. 

Assigned value of zero. 

Rationale for a t t r i b u t i n g the contaminants to the f a c i l i t y : 

There is no observed release. , 

Assigned value of zero. 

* * * 

2 ROUTE CHARACTERISTICS 

Depth to Aquifer of Concern 

Name/Description of aquifer(s) of concern: 

Overburden Aquifer System 

Principle water bearing zones,in the unconsolidated sediments 
occur within the sand and t i l l materials of the Fort Covington 
and Malone D r i f t s . The Fort Covington D r i f t is composed of marine 
sand and gravel; marine clay (in part sandy and s i l t y ) ; varved clay 
with mixed deposits of s i l t , sand and gravel; and moderately dense 
and compact t i l l (upper) with mixed and un s t r a t i f i e d clay, s i l t 
and sand. The Malone D r i f t is composed of varved clay with 
interbedded s i l t , sand and gravel; moderately to very dense and 
compact t i l l (middle) with mixed and un s t r a t i f i e d clay, s i l t and 
sand; a second i n t e r v a l of varved clay with interbedded s i l t , sand 
and gravel; and a very dense and compact t i l l (lower) with mixed 
deposits of clay, s i l t and sand. (The litho l o g i e s i d e n t i f i e d 
above are described in descentling order i n the stratigraphic 
section.) The aquifers in the sand and t i l l materials are 
generally unconfined and not very extensive. Some confined 
aquifers with apparently small l a t e r a l extents are also present. 

Note: For s i m p l i c i t y a l l aquifers i n the unconsolidated 
sediments are referred to as the Overburden Aquifer System i n 
this scoring report. 

Note: This Overburden Aquifer System ranges between 1 foot and 
150 feet in thickness with an average thickness of 60'feet. 



Bedrock Aquifer System 

The upper part of the bedrock in the v i c i n i t y of the s i t e forms a 
single, semi - continuous aquifer which is confined or under 
artesian conditions i n most places. The lith o l o g i e s encountered 
within t h i s aquifer include black dolomite (Ogdensburg dolostone); 
grey dolomite with minor interbeds of limestone, sandstone and 
shale (Bucks Bridge mixed beds); and l o c a l l y gypsum beds. Both 
the Ogdensburg dolomite and the Bucks Bridge mixed beds are units 
within the Beekmantown Group of Lower Ordovician aged rocks. 
(The Ogdensburg dolostone overlies the Buck Bridge mixed beds in 
the stratigraphic section.) 

Note: The aquifer is loca1ly ca 11 ed the Ogdensburg Aquifer, but 
w i l l be referred to as the Bedrock Aquifer System in this 
scoring report. 

Note: The Bedrock Aquifer System described above ranges between 
200 and 500 feet in thickness. The system is overlain by 
the unconsolidated sediments of the Overburden Aquifer System. 

(References: 

* Draft Remedial Investigation Report for Remedial 
Investigation / F e a s i b i l i t y Study at the General Motors 
Corporation - Central Foundry Division - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, Inc., May 1986 

* Groundwater Resources of the Massena - Waddington Area, 
St. Lawrence County, New York with Emphasis on the 
Effect of Lake St. Lawrence on Groundwater, by F.W. 
Trainer and E.H. Salvas, and prepared by the U.S. 
Geological Survey in cooperation with the Power 
Authority of the State of New York and the New York 
Water Resources Commission, B u l l e t i n GW - 47, 1962 

* Waste Site Investigation - Alcoa Massena Operations, 
submitted by Aluminum Company of America, Massena, NY, 
prepared by Engineering Science, March 1987) 

Depth(s) from the ground surface to the highest seasonal level of the 
saturated zone (water table(s)) of the aquifer of concern: 

Overburden Aquifer System 

Minimum known depth is five (5) feet. 

(Reference: Draft Remedial Investigation Report for Remedial 
Investigation / F e a s i b i l i t y Study at the Genera1-Motors 
Corporation - Central Foundry Division - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, Inc., May 1986) 



Bedrock Aguifer System 

Minimum known depth i s 59.5 fee t at we l l MW-19 at the GM-CFD i n 
Massena. 

(Reference: Draft Remedial I n v e s t i g a t i o n Report f o r Remedial 
I n v e s t i g a t i o n / F e a s i b i l i t y Study at the General Motors 
Corporation - Central Foundry D i v i s i o n - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, In c . , May 1986) 

Depth from the ground surface to the lowest point of waste 
disposal/storage: 

The true depth to the lowest po i n t of waste disposal/storage i s not 
known, but can be estimated using the "average" r i v e r depth at 
various sampling points w i t h i n the defined s i t e and assuming t h a t 
at least one (1) inch of bottom sediment was c o l l e c t e d during the 
sampling. (A sediment thickness of 2.5 feet could be used based 
on the assumptions incorporated i n the c a l c u l a t i o n of waste 
q u a n t i t y and the GM Draf t Remedial I n v e s t i g a t i o n Report , however 
there would be no d i f f e r e n c e i n the value assigned.) 

Water depth at sample s i t e *5 on the Grasse River near the Alcoa 
Plant was approximately 5 f e e t . Water depth at sample s i t e 04S on 
the St Lawrence River near the Reynolds Plant was approximately 5 
fe e t . Water depth at sample s i t e 609O1O7S on the St Lawrence River 
near the GM-CFD Plant was approximately 6 f e e t . 

A f t e r c a l c u l a t i o n , the "average" water depth plus 
sediment depth i s 5.75 f e e t . Therefore the depth 
of waste disposal i s 5.75 f e e t . 

the "assumed" 
to lowest po i n t 

(References : 

* Sediment Sample Data from NYS PCB Sampling of the Grasse 
and St Lawrence Rivers in the v i c i n i t y of Massena, NY, 
NYSDEC Region 6, 1980 (09/17/80) 

* St Lawrence River PCB Sampling Survey near Massena, NY, 
NYoDEC, 1982 (09/21/82) 

* St Lawrence River Sampling i n the v i c i n i t y of Reynolds 
Metals, NYSDEC Region 6, 1986 (08/20/86)) 

The depth to the Aquifer of concern i s : 

Overburden Aquifer System : Bedrock Aguifer System' 

5.0' - 5.75' = (-.75') 59.5' - 5.75' = 53.75' 



Assigned value of 3 Assigned value of 2 

Net Precipitation 

Mean annual or seasonal p r e c i p i t a t i o n ( l i s t months for seasonal): 

Normal annual t o t a l p r e c i p i t a t i o n is 32". 

(Reference: Climatic Atlas of the United States, US Department of 
Commerce, National Climatic Center, Ashville, NC, 1979) 

Mean annual or seasonal lake evaporation ( l i s t months for seasonal): 

Mean annual lake evaporation is 24". 

(Reference: Climatic Atlas of the United States, US Department of 
Commerce, National Climatic Center, Ashville, NC, 197 9 ) 

Net precipitation (subtract above figures): 

Normal Annual Total Precipitation (32") minus Mean Annual Lake 
Evaporation (24") equals Net Precipitation (8"). 

Assigned value of 2. 

Permeability of Unsaturated Zone 

Soil type in unsaturated zone: 

Sand, gravel, s i l t , moderately dense and compact t i l l , moderately 
to very dense and compact t i l l , very dense and compact t i l l , and 
clay (marine and varved). 

Note: This applies to both Aquifer Systems. 

(References : 

* Draft Remedial Investigation Report for Remedial 
Investigation / F e a s i b i l i t y Study at the General Motors 
Corporation - Central Foundry Division - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, Inc., May 1986 

* Groundwater Resources of the Massena - Waddington Area, 
St. Lawrence County, New York with Emphasis on the 
Effect of Lake St. Lawrence on Groundwater, by F.W. 
Trainer and E.H. Salvas, and prepared by the U.S. 
Geological Survey in cooperation with the Power 
Authority of the State of New York and the New York 
Water Resources Commission, Bu l l e t i n GW - 47, 1962 

* Waste Site Investigation - Alcoa Massena Operations^ 
submitted by,Aluminum Company of America, Massena, NY, 
prepared by Engineering Science, March 1987) 



Permeability associated with soil type: 

Soil type Permeability Value 

sand > 10" 'cm/sec 3 
gravel >10" 'cm/sec 3 
s i l t ." 10-^ 'to lO-'cm/sec . . 1 
moderately dense/compact t i l l 10'^ to 10''cm/sec .. 1 
moderately to very dense/compact ti11..<10''cm/sec ;.0 
very dense/compact t i l l <10"'cm/sec 0 
clay '. <10"'cm/sec 0 

Assigned value of zero. 

Note: This applies to both Aquifer Systems. 

(Reference: Uncontrolled Hazardous Waste Site Ranking System 
A Users Manual (HW-10), Table 2, USEPA, 1984) 

Physical State 

Physical state of substances at time of disposal (or at present time 
for generated gases): 

PCBs h i s t o r i c a l l y released to defined site by the erosion of soils 
(with adsorbed PCBs) and surface drainage from areas where 
sludges containing PCBs were stored or disposed of. 

Assigned value of 3 (sludge). 

(Reference: NYSDEC Region 6, Darrell Sweredoski - Personal 
Communication, 1987) 

3 CONTAINMENT 

Containment 

Method(s) of waste or leachate containment evaluated: 

The wastes are not stored i n a surface impoundment, in containers, 
in piles or in a l a n d f i l l . The wastes are mixed with river 
sediments and found within the water column. There is no li n e r 
and the wastes are not st a b i l i z e d . 

(Refer to sediment and surface water sampling data found i n : 

• Sediment Sample Data from NYS PCB Sampling of the Grasse 
and St Lawrence Rivers in the v i c i n i t y of Massena, NY, 
NYSDEC Region 6, 1960 (09/17/80) 

* St Lawrence River PCB Sampling Survey near Massena, NY, 



NYSDEC, 1982 (09/21/82) 

* St Lawrence River Sampling in the v i c i n i t y of Reynolds 
Metals, NYSDEC Region 6, 1986 (08/20/86)) 

Method with highest score: 

Based on the above information (no l i n e r and non existent waste 
s t a b i l i z a t i o n ) a value of 3 is assigned for containment. 

4 WASTE CHARACTERISTICS 

Toxicity and Persistence 

Compound(s) evaluated: 

Toxicity Persistence Matrix 
Aroclor 1016/1242 3 3 18 

PCB Aroclor 1254 3 3 18 
Aroclor 1248 3 3 18 

(References: 

I 
* Sediment Sample Data from NYS PCB Sampling of the Grassej 

and St Lawrence Rivers in the v i c i n i t y of Massena, NY,, 
NYSDEC Region 6, 1980 (09/17/80) 

* St Lawrence River PCB Sampling Survey near Massena, NY, 
NYSDEC, 1982 (09/21/82) 

* St Lawrence River Sampling in the v i c i n i t y of Reynolds 

Metals, NYSDEC Region 6, 1986 (08/20/86)) 

Compound with highest score: 

Polychlorinated Biphenyls (PCB) with assigned matrix value of 18. 

Hazardous Waste Quantity 
Total quantity of hazardous substances at the f a c i l i t y , excluding 
those with a containment score of 0 (Give a reasonable estimate even i f 
quantity is above maximum): 

An estimated 16,204 cubic yards of St Lawrence River sediment 
having PCB concentrations of at least 50 ppm (considered hazardous 
waste under TSCA and 6NYCRR 370) is used as a minimum hazardous 
waste quantity. 

A value of 8 is assigned for quantity. 

(Reference: Draft Remedial Investigation Report for Remedial 
Investigation / F e a s i b i l i t y Study at the General Motors 



Corporation - Central Foundry Division - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, Inc., May 1986) 

The quantity of PCBs discharged to the Grasse and St Lawrence 
Rivers i s unknown. 

Basis of estiaating and/or computing waste quantity: 

I t is assumed the average thickness of sediments contaminated 
with > 50 ppm PCB concentration is 2.5 feet. I t is also assumed 
that the area in which concentrations of at least 50 ppm are found 
extends from the west edge of the bay to 250 feet form shore and 
to 350 feet downstream from the GM o u t f a l l (see Map GW-1). The 
resulting figure is a rectangle with a long dimension of 
approximately 700 feet and a short dimension of around 250 feet. 

The assumed extent results in 16,204 cubic yards. 

(700')(250')(2.5') = 437,500 cubic feet 
(437,500 cubic feet)/(27 cubic feet) = 16,204 cubic yards 

Note: The average water content of the river sediments is 43%. 
The dry volume of PCB contaminated s o i l is 9,236 cubic yards. 
(16,204 cubic yards)(.57 ( s o i l content)) - 9,236 cubic yards 

(Reference: Draft Remedial Investigation Report for Remedial 
Investigation / F e a s i b i l i t y Study at the General Motors. 
Corporation - Central Foundry Division - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, Inc., May 1986) 

Note: This is a minimum figure. The figure is an estimate for the 
River sediments in the v i c i n i t y of the GM plant and does 
not include River sediments with similar concentrations i n 
the v i c i n i t y of the Alcoa Plant or the Reynolds Plant. 

5 TARGETS 

Groundwater Use 

Use(s) of aquifer(s) of concern within a 3-mile radius of the 
fa c i l i t y : 

Overburden Aquifer System 

Use(s) Value 

Drinking Water with no municipal water from alternate 
unthreatened sources presently available 3 

See Appendix I I 

Assigned value of 3 



FIGURE 5-4 i 



(Reference: Groundwater Resources of the Massena - Waddington Area, 
St. Lawrence County, New York with Emphasis on the 
Effect of Lake St. Lawrence on Groundwater, by F.W. 
Trainer and E.H. Salvas, and prepared by the U.S. 
Geological Survey in cooperation with the Power 
Authority of the State of New York and the New York 
Water Resources Commission, B u l l e t i n GW - 47, 1962) 

Bedrock Aguifer System 

Use(s) Value 

Drinking Water with no municipal water from alternate 
unthreatened sources presently available 

Commercial and Indu s t r i a l uses with no alternate 
unthreatened sources presently available 

See Appendix I I 

Assigned value of 3. 

(References: 

* Groundwater Resources of the Massena - Waddington Area, 
St. Lawrence County, New York with Emphasis on the 
Effect of Lake St. Lawrence on Groundwater, by F.W. 
Trainer and E.H. Salvas, and prepared by the U.S. 
Geological Survey in cooperation with the Power 
Authority of the State of New York and the New York 
Water Resources Commission, Bulletin GW - 47, 1962 

* New York State Atlas of Water System Sources 1982, 
published by NYS Department of Health) 

Distance to Nearest Well 

Location of nearest well drawing from aquifer of concern or occupied 
building not served by a public water supply: 

Overburden Aquifer System 

Nearest known well is located on the northern side of the Grasse 
River in the Hamlet of Massena Center behind the house owned 
(formerly?) by Albert Alden. The well is about 75 feet from 
Kinnie Road and about 100 feet from the Grasse River. 

Refer to Domestic Well 457-449-8 and see the Overburden Well 
Location Map in Appendix I I . 

(Reference: Groundwater Resources of the Massena - Waddington Area, 
St. Lawrence County, New York with Emphasis on the 



Effect of Lake St. Lawrence on Groundwater, by F.W. 
Trainer and E.H. Salvas, and prepared by the U.S. 
Geological Survey in cooperation with the Power 
Authority of the State of New York and the New York 
Water Resources Commission, B u l l e t i n GW - 47, 1962) 

Bedrock Aguifer System 

Nearest known well is on the southern side of the Grasse River on 
property owned (formerly?) by John Lafian. The well is about 120 
feet south of the Grasse River and about 500 feet away from 
South Grasse River Road. 

Refer to Domestic Well 457-447-
Location Map in Appendix I I . 

1 and see the Bedrock Well 

(Reference: Groundwater Resources of the Massena - Waddington Area 
St. Lawrence County, New York with Emphasis on the 
Effect of Lake St. Lawrence on Groundwater, by F.W. 
Trainer and E.H. Salvas, and prepared by the U.S. 
Geological Survey in cooperation with the Power 
Authority of the State of New York and the New York 
Water Resources Commission, Bu l l e t i n GW - 47, 1962) 

Distance to above well or building: 

The distance to nearest well i s : 

Overburden Aquifer System Bedrock Aguifer System 

100 feet 

Assigned value of 4 

120 feet 

Assigned value of 4 

(Reference: Groundwater Resources of the Massena - Waddington Area, 
St. Lawrence County, New York with Emphasis on the 
Effect of Lake St. Lawrence on Groundwater, by F.W. 
Trainer and E.H. Salvas, and prepared by the U.S. 
Geological Survey in cooperation with the Power 
Authority of the State of New York and the New York 
Water Resources Commission, Bu l l e t i n GW - 47, 1962) 

Population Served by Goundwater Wells Within a 3-Mile Radius 

Identified water-supply well(s) drawing from aauifer(s) of concern 
within a 3-mlle radius and the population served by each: 

Overburden Aguifer System 

62 known Domestic wells use groundwater from the Overburden 
Aquifer System within three miles of the defined s i t e and serve 
62 households . 



Population served = 235.6. 

Assume 3.8 people per household. 
(62 households)(3.8 peopLe/household) = 235.6 people 

See Appendix I I and Appendix I I I . 

(Reference: Groundwater Resources of the Massena - Waddington Area, 
St. Lawrence County, New York with Emphasis on the 
Effect of Lake St. Lawrence on Groundwater, by F.W. 
Trainer and E.H. Salvas, and prepared by the U.S. 
Geological Survey in cooperation with the Power 
Authority of the State of New York and the New York 
Water Resources Commission, B u l l e t i n GW - 47, 1962) 

Bedrock Aquifer System 

91 known Domestic Wells use groundwater from the Bedrock Aquifer 
System within three miles of the defined site and serve 
141 households . 

Population served = 535.8. 

Assume 3.8 people per household. 
(141 households)(3.8 people/household) = 535.8 people 

21 known Municipal Wells use groundwater from the Bedrock Aquifer 
System within three miles of the defined site and serve 
91 households plus 125 individuals. 

Population served = 470.8. 

Assume 3.8 people per household. 
(91 households)(3.8 people/household) + 125 = 535.8 people 

3 known Wells are assumed to use qroundwater from the Bedrock 
Aquifer System within three miles of the defined s i t e and serve 
106 indiVidua Is . 

Population served = 106. 

Total Population Served = 1112.6 people . 

535.8 + 470.8 + 106 - 1112.6. 

See Appendix I I and Appendix I I I . 

(References: 

* Groundwater Resources of the Massena - Waddington Area, 
St. Lawrence County, New York with Emphasis on the 
Effect of Lake St. Lawrence on Groundwater, by F.W. 



Trainer and E.H. Salvas, and prepared by the U.S. 
Geological Survey in cooperation with the Power 
Authority of the State of New York and the New York 
Water Resources Commission, Bu l l e t i n GW - 47, 1962 

* New York State Atlas of Water System Sources 1962, 
published by NYS Department of Health) 

Computation of land area irrigated by supply well(s) drawing froa 
aquifer(s) of concern within a 3-mile radius and conversion to 
population (l.S people per acre): 

No known land i r r i g a t e d by above-cited supply wells. 

Total population served by groundwater within a 3-mile radius: 

Overburden Aquifer System Bedrock Aquifer System 

235.6 people 

See above references 
and Appendicies I I & I I I 

Assigned value of 2 

Matrix Value of 20 

1112.6 people 

See above references 
and Appendicies I I & I I I 

Assigned value of 2 

Matrix Value of 30 



SURFACE WATER ROUTE 

1 OBSERVED RELEASE 

Contaminants detected in surface water at the f a c i l i t y or downhill froa 
i t (5 maziaum): 

Polychlorinated Biphenyls (PCBs) detected in sediments of the 
Grasse River, PCBs and Poiynuclear Aromatic Hydrocarbons (PAH or 
PNA) detected in sediments of the St Lawrence River, and PCBs 
detected in the water column of the St Lawrence River. 

Note 1: PCBs were the primary constituents tested for in the 
sediment and water studies used to evaluate this score. 

Note 2: Mirex was analyzed for in the sediment samples 
from the Grasse and St Lawrence Rivers in the Region 6 
DEC sampling e f f o r t of September 1980. 

Note 3: PAH and a l l constituents on the Hazardous Substance List 
(HSL) were analyzed for in the sediment and water samples 
from the St Lawrence River in the Region 6 DEC sampling 
e f f o r t of August 1986. 

Note 4: Poiynuclear Aromatic Hydrocarbons were not tested for 
in the sediments from the Grasse River. 

Note 5: Sampling information demonstrates the release of: 

a) PCBs to the Grasse River Sediments from the 
Alcoa Plant; 

b) PCBs and PAH to the ST Lawrence River Sediments 
from the Reynolds Metals Plant; 

and c) PCBs to the St Lawrence River Sediments from 
the GM Central Foundry Plant. 

Sampling information indicates a release of PCBs to the 
St Lawrence River Water Column, probably 
from the Reynolds Metals and GM Plants ... 
more sampling is needed to confirm. 

See Appendix I for complete breakdown. 

(References: 

* Sediment Sample Data from NYS PCB Sampling of the Grasse 
and St Lawrence Rivers in the v i c i n i t y of Massena, NY, 
NYSDEC Region 6, 1980 (09/17/80) 

* St Lawrence River PCB Sampling Survey near Massena, NY, 



NYSDEC, 1982 (09/21/82) 

* St Lawrence River Sampling in the v i c i n i t y of Reynolds 
Metals, NYSDEC Region 6, 1986 (08/20/86)) 

Rationale for attributing the contaminants to the f a c i l i t y : 

Sampling information demonstrates the release of contaminants from 
the Alcoa Plant, the Reynolds Metals Plant, and the GM Central 
Foundry Plant to the Grasse/St Lawrence River Sediments and 
indicates a probable release of contaminants from the Reynolds 
Plant and the GM Plant to the St Lawrence River Water Column. 

The breakdown of sampling points and analytical results used to 
demonstrate the release to the sediments (and presence in the 
sediments) is presented in Appendix I . 

2 ROUTE CHARACTERISTICS 

F a c i l i t y Slope and Intervening Terrain 

Average slope of f a c i l i t y in percent: 

Observed Release precludes evaluation of this factor. 

Name/description of nearest downslope surface water: 

Observed Release precludes evaluation of this factor. 

Average slope of t e r r a i n between f a c i l i t y and above-cited surface 
water body i n percent: 

Observed Release precludes evaluation of this factor. 

Is the f a c i l i t y located either t o t a l l y or p a r t i a l l y in surface water? 

Observed Release precludes evaluation of this factor. 

Is the f a c i l i t y completely surrounded by areas of higher elevation? 

Observed Release precludes evaluation of this factor. 

1-Year 24-Hour Rainfall i n Inches 

Observed Release precludes evaluation of this factor. 

Distance to Nearest Downslope Surface Water 

Observed Release precludes evaluation of this factor. 

Physical State of Waste 



Observed Release precludes evaluation of this factor. 

* * • 

3 CONTAINMENT 

Containment 

Method(s) of waste or leachate containment evaluated: 

Observed Release precludes evaluation of this factor. 

Method with highest score: 

Observed Release precludes evaluation of this factor. 

• • • 

4 WASTE CHARACTERISTICS 

Toxicity and Persistence 

Cofflpound(s) evaluated: 

Toxicity Persistence Matrix 
Aroclor 1016/1242 3 3 18 

PCB Aroclor 1254 3 3 18 
Aroclor 1248 3 3 18 

(References : 

* Sediment Sample Data from NYS PCB Sampling of the Grasse 
and St Lawrence Rivers in the v i c i n i t y of Massena, NY, 
NYSDEC Region 6, 1980 (09/17/80) 

* St Lawrence River PCB Sampling Survey near Massena, NY, 
NYSDEC, 1982 (09/21/82) 

* St Lawrence River Sampling in the v i c i n i t y of Reynolds 

Metals, NYSDEC Region 6, 1986 (08/20/86)) 

Compound with highest score: 

Polychlorinated Biphenyls (PCB) with assigned matrix value of 18. 

Hazardous Waste Quantity 

Total quantity of hazardous substances at the f a c i l i t y , excluding 
those with a containment score of 0 (Give a reasonable estimate even i f 
quantity is above maximum): 

An estimated 16,204 cubic yards of St Lawrence River sediment 
having PCB concentrations of at least 50 ppm (considered hazardous 
waste under TSCA and 6NYCRR 370) is used as a minimum hazardous 



waste quantity. 

A value of 8 is assigned for quantity. 

(Reference: Draft Remedial Investigation Report for Remedial 
Investigation / F e a s i b i l i t y Study at the General Motors 
Corporation - Central Foundry Division - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, Inc., May 1986) 

The quantity of PCBs discharged to the Grasse and St Lawrence 
Rivers is unknown. 

Basis of estimating and/or computing waste quantity: 

I t is assumed the average thickness of sediments contaminated 
with > 50 ppm PCB concentration is 2.5 feet. I t is also assumed 
that the area in which concentrations of at least 50 ppm are found 
extends from the west edge of the bay to 250 feet form shore and 
to 350 feet downstream from the GM o u t f a l l (see Map SW-1). The 
resulting figure is a rectangle with a long dimension of 
approximately 700 feet and a short dimension of around 250 feet. 

The assumed extent results in 16,204 cubic yards. 

( 700')( 250')(2.5') = 437,500 cubic feet 
(437,500 cubic feet)/(27 cubic feet) = 16,204 cubic yards 

Note: The average water content of the river sediments is 43%. 
The dry volume of PCB contaminated s o i l is 9,236 cubic yards. 
(16,204 cubic yards)(.57 ( s o i l content)) - 9,236 cubic yards 

(Reference: Draft Remedial Investigation Report for Remedial 
Investigation / F e a s i b i l i t y Study at the General Motors 
Corporation - Central Foundry Division - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, Inc., May 1986) 

Note: This is a minimum figure. The figure is an estimate for 
the River sediments in the v i c i n i t y of the GM plant and does 
not include River sediments with similar concentrations in 
the v i c i n i t y of the Alcoa Plant or the Reynolds Plant. 

5 TARGETS 

Surface Water Use 

Use(s) of surface water within 3 miles downstream of the hazardous 
substance: 

Economically important resources (Commercial Fi she r i es )...'. va 1 ue 2 

Recreation (Recreational Fisheries, Fishing, and Boating)..va1ue 2 
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Drinking Water (St Regis Mohawk Indian Nation water-supply 
intake 2.9 miles downstream from the most downstream 
sampling point showing contamination in excess of 
New York State Ambient Water Quality Standards for 
PCB (0.01 ppb) in Class A Surface Waters) value 3 

Assigned value of 3 to surface water use. 

(References: 

* Draft Remedial Investigation Report for Remedial 
Investigation / F e a s i b i l i t y Study at the General Motors 
Corporation - Central Foundry Division - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, Inc., May 1986 

* New York State Atlas of Water System Sources 1982, 
published by NYS Department of Health 

* NYSDEC Division of Wateir Technical and Operational 
Guidance Series Memorandum (85-W-38), Ambient Water 
Quality Standards and Guidance Values, July 24, 1985 

* Planimetric Map of the Hogansburg Quadrangle, NYSDOT, 
1969 revision ... Based on the USGS Topographic Map of 
the Hogansburg Quadrangle 7.5 Minute Series, 1964 

* Waste Site Investigation - Alcoa Massena Operations, 
submitted by Aluminum Company of America, Massena, NY, 
prepared by Engineering Science, March 1987) 

Is there tidal influence? 

There is no t i d a l influence. 

Distance to a Sensitive Environment 

Distance to a 5-acre (minimum) coastal wetland, i f 2 miles or less: 

None within 2 miles. 

Distance to a 5-acre (minimum) fresh-water wetland i f 1 mile or less: 

Adjacent to the defined s i t e (Grasse and St Lawrence Rivers). 

Assigned value of 3. 

(Reference: NYSDEC Wetlands Inventory Overlay of the Hogansburg 
and Raquette River (Juadrangles) 

Distance to c r i t i c a l habitat of an endangered species or national 
wildlife refuge, i f 1 mile or less: 

Defined Site includes a portion of the St Lawrence River which is 
a c r i t i c a l hahitat for the Bald Eagle ( i e . wintering grounds). 



This water supply serves 500 residents in the western areas of the 
St Regis Mohawk Indian Nation. 

Note: Served population i d e n t i f i e d in the New York State Atlas of 
Water System Sources, 1982 is only 100. 

(References: 

* Draft Remedial Investigation Report for Remedial 
Investigation / F e a s i b i l i t y Study at the General Motors 
Corporation - Central Foundry Division - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, Inc., May 1986 

* New York State Atlas of Water System Sources 1982, 
published by NYS Department of Health) 

Name/Description of nearest of above water bodies: 

The continuation of the St Lawrence River is the nearest water 
body to the defined s i t e (Grasse and St Lawrence Rivers). 

(References : 

* Planimetric Map of the Hogansburg Quadrangle, NYSDOT, 
1969 revision ... Based on the USGS Topographic Map of 
the Hogansburg Quadrangle 7.5 Minute Series, 1964 

* Planimetric Map of the Raquette River Quadrangle, NYSDOT, 
1968 revision ... Based on the USGS Topographic Map of 
the Raquette River Quadranqle 7.5 Minute Series, 1964 

Distance to above-cited intakes, measured in stream miles: 

Distance from the most downstream sampling point showing 
contamination in excess of New York State Ambient Water Quality 
Standards for PCB (0.01 ppb) in Class A Surface Waters to the 
above-cited intake is approximately 2.9 stream miles. 

(References: 

* NYSDEC Division of Water Technical and Operational 
Guidance Series Memorandum (85-W-38), Ambient Water 
Quality Standards and Guidance Values, July 24, 1985 

* Planimetric Map of the Hogansburg Quadrangle, NYSDOT, 
1969 revision ... Based on the USGS Topographic Map of 
the Hogansburg Quadrangle 7.5 Minute Series, 1964 

* St Lawrence River PCB Sampling Survey near Massena, NY, 
NYSDEC, 1982 (09/21/82)) 



Assigned value of 3. 

(Reference: NYSDEC Region 6, Darrell Sweredoski - Personal 
Communication, 1987) 

Population Served by Surface Water 

Location(s) of water-supply intake(s) within 3 miles (free-flowing 
bodies) or 1 mile (static water bodies) downstream of the hazardous 
substance and population served by each intake: 

Water Supply Intake for the St Regis Mohawk Indian Nation located 
along the southern shore (Raquette Point) of the St Lawrence 
River approximately 2.9 miles downstream from the most downstream 
sampling point showing contamination in excess of New York State 
Ambient Water Quality Standards foir PCB (0.01 ppb) in Class A 
Surface Waters. 

(References: 

* New York State Atlas of Water System Sources 1982, 
published by NYS Department of Health 

* NYSDEC Division of Wate.r Technical and Operational 
Guidance Series Memorandum (85-W-38), Ambient Water 
Quality Standards and Guidance Values, July 24, 1985 

* Planimetric Map of the Hogansburg Quadrangle, NYSDOT, 
1969 revision ... Based on the USGS Topographic Map of 
the Hogansburg Quadrangle 7.5 Minute Series, 1964) 

This water supply serves 500 residents in the western areas of the 
St Regis Mohawk Indian Nation. 

Note: Served population i d e n t i f i e d in the New York State Atlas of 
Water System Sources, 1982 is only 100. 

(References: 

* Draft Remedial Investigation Report for Remedial 
Investigation / F e a s i b i l i t y Study at the General Motors 
Corporation - Central Foundry Division - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, Inc., May 1986 

* New York State Atlas of Water System Sources 1982, 
published by NYS Department of Health) 

Computation of land area irrigated by above-cited intake(s) and 
conversion to population (1.5 people per acre): 

No known land i r r i g a t e d by above-cited intake. 

Total population served: 



AIR ROUTE 

1 OBSERVED RELEASE 

Contaainants Detected: 

There is no observed release. 

Assigned value of zero. 

Date and location of detection of contaminants: 

No air survey has been conducted. 

Methods used to detect the contaminants: 

No air survey has been conducted. 

Rationale for attributing the contaaiants to the site: 

There is no observed release. 

Assigned value of zero. 

* • • 

2 WASTE CHARACTERISTICS 

Reactivity and Incompatibility 

Most Reactive Compound: 

No known reative compounds present. 

Assigned value of zero. 

Host incompatible pair of compounds: 

No known incompatible compounds present. 

Assigned value of zero. 

Toxicity 

Most toxic compound: 

Aroclor 1016/1242 
PCB Aroclor 1254 

Aroclor 1248 

Assigned value of 3. 



(References: 

* Sediment Sample Data from NYS PCB Sampling of the Grasse 
and St Lawrence Rivers i n the v i c i n i t y of Massena, NY, 
NYSDEC Region 6, 1980 (09/17/80) 

* St Lawrence River PCB Sampling Survey near Massena, NY, 
NYSDEC, 1982 (09/21/82) 

* St Lawrence River Sampling in the v i c i n i t y of Reynolds 

Metals, NYSDEC Region 6, 1986 (08/20/86)) 

Hazardous Waste Quantity 

Total quantity of hazardous waste: 
An estimated 16,204 cubic yards of St Lawrence River sediment 
having PCB concentrations of at least 50 ppm (considered hazardous 
waste under TSCA and 6NYCRR 370) is used as a minimum hazardous 
waste quantity. 

A value of 8 is assigned for quantity. 

Note: The PCB contaminated river sediments within the defined 
si t e are considered in this factor evaluation based on the 
probable interaction between: the contaminated river 
sediments and the river water; and the (subsequently 
contaminated) river water and the a i r . Interaction between 
the contaminated river sediments and the river water is 
suggested by the detection of PCBs in the St Lawrence River 
water column near the Reynolds Metals and the GM Plants (see 
Appendix I ) . Interaction between the river water and the 
air is suggested by the visual i d e n t i f i c a t i o n of a "rainbow 
sheen" (hydrocarbon fil m ) f l o a t i n g (and acting as a 
dispersive media to the a i r ) on the St Lawrence River 
surface in the v i c i n i t y of sample location 6090107W during 
the 1982 NYSDEC sampling e f f o r t . 

(Reference: Draft Remedial Investigation Report for Remedial 
Investigation / F e a s i b i l i t y Study at the General Motors 
Corporation - Central Foundry Division - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, Inc., May 1986) 

The quantity of PCBs discharged to the Grasse and St Lawrence 
Rivers is unknown. 

Basis of estimating and/or computing waste quantity: 

I t is assumed the average thickness of sediments contaminated 
with > 50 ppm PCB concentration is 2.5 feet. I t is also assumed 
that the area in which concentrations of at least 50 ppm are found 
extends from the west edge of the bay to 250 feet form shore and 
to 350 feet downstream from the GM o u t f a l l (see Map A-1). The 
resulting figure is a rectangle with a long dimension of 



FIGURE 5-4 



approximately 700 feet and a short dimension of around 250 feet. 

The assumed extent results in 16,204 cubic yards. 

(700')(250')(2.5') = 437,500 cubic feet 
(437,500 cubic feet)/(27 cubic feet) = 16,204 cubic yards 

Note: The average water content of the river sediments is 43%. 
The dry volume of PCB contaminated s o i l is 9,236 cubic yards 
(16,204 cubic yards)(.57 ( s o i l content)) = .9,236 cubic yards 

(Reference: Draft Remedial Investigation Report for Remedial 
Investigation / F e a s i b i l i t y Study at the General Motors 
Corporation - Central Foundry Division - Massena 
F a c i l i t y , Massena, NY, prepared by RMT, Inc., May 1986) 

Note: This is a minimum figure. The fiqure is an estimate for 
the River sediments in the v i c i n i t y of the GM plant and does 
not include River sediments with similar concentrations in 
the v i c i n i t y of the Alcoa Plant or the Reynolds Plant. 

3 TARGETS 

Population within 4-Mile Radius 

Circle radius used, give population, ind indicate how deteriintdi 

0 to 4 mi I 0 to 1 mi 0 to 1/2 mi 0 to 1/4 mi 

Population within 0 to 4 miles is 19,168.6 people. 

A t o t a l of. 1,097 houses were counted within a 4 mile radius of 
the defined s i t e (excluding those inside the Massena Urban Area 
Boundary) using the Planimetric Maps of the Hogansburg, Massena 
and the Raquette River Quadrangles. Each house is assumed to have 
3.8 residents for a t o t a l of 4,168.6 people. The assumed 
population within the Massena Urban Area Boundary is 15,000 people, 

Therfore the t o t a l population is 15000 + 4168.6 = 19168.6 people. 

Assigned a value of 21. 

(References: 

* Planimetric Map of the: Hogansburg Quadrangle, NYSDOT, 
1969 revision ... Based on the USGS Topographic Map of 
the Hogansburg Quadrangle 7.5 Minute Series, 1964 

* Planimetric Map of the Massena Quadrangle, NYSDOT," 
1968 revision ... Based on the USGS Topographic Map of 
the Massena Quadrangle 7.5 Minute Series, 1964 



* Planimetric Map of the Raquette River Quadrangle, NYSDOT, 
1968 revision ... Based on the USGS Topographic Map of 
the Raquette River Quadrangle 7.5 Minute Series, 1964 

* Waste Site Investigation - Alcoa Massena Operations, 
submitted by Aluminum Company of America, Massena, NY, 
prepared by Engineering Science, March 1987) 

Distance to a Sensitive Environment 

Distance to a 5-acre (minimum) coastal wetland, i f 2 miles or less: 

None within 2 miles. 

Distance to a 5-acre (minimua) fresh-water wetland i f 1 mile or less: 

Adjacent to the defined s i t e (Grasse and St Lawrence Rivers). 

Assigned value of 3. 

(Reference: NYSDEC Wetlands Inventory Overlay of the Hogansburg 
and Raquette River Quadrangles) 

Distance to c r i t i c a l habitat of an endangered species, i f 1 mile or 
1 ess: 

Defined Site includes a portion of the St Lawrence River which is 
a c r i t i c a l habitat for the Bald Eagle ( i e . wintering grounds). 

Assigned value of 3. 

(Reference: NYSDEC Region 6, Darrell Sweredoski - Personal 
Communication, 1987) 

Land use 

Distance to commercial/industrial area, i f 1 mile or less: 

Alcoa Plant, Reynolds Metals Plant, and the GM-Central Foundry 
are less than 1/4 mile from the defined s i t e . 

Assigned value of 3. 

(References: 

* Planimetric Map of the Hogansburg Quadrangle, NYSDOT, 
1969 revision ... Based on the USGS Topographic Map of 
the Hogansburg Quadrangle 7.5 Minute Series, 1964 

* Planimetric Map of the Massena Quadrangle, NYSDOT, 
1968 revision ... Based on the USGS Topographic Map of 
the Massena Quadrangle 7.5 Minute Series, 1964 

* Planimetric Map of the Raquette River Quadrangle, NYSDOT, 



1968 revision ... Based on the USGS Topographic Map of 
the Raquette River Quadrangle 7.5 Minute Series, 1964) 

Distance to national or state park, forest, or wildlife reserve, i f 2 
Biles or less: 

Robert Hoses State Park is approximately 4/10 of a mile away from 
the defined s i t e (at closest p o i n t ) . 

Assigned a value of 2. 

(References: 

* Planimetric Map of the Hogansburg Quadrangle, NYSDOT, 
1969 revision ... Based on the USGS Topographic Map of 
the Hogansburg Quadrangle 7.5 Minute Series, 1964 

* Planimetric Map of the Massena Quadrangle, NYSDOT, 
1968 revision ... Based on the USGS Topographic Map of 
the Massena Quadrangle 7.5 Minute Series, 1964 

* Planimetric Map of the Raquette River Quadrangle, NYSDOT, 
1968 revision ... Based on the USGS Topographic Map of 
the Raquette River Quadrangle 7.5 Minute Series, 1964) 

Distance to residential area, i f 2 miles or less: 

Massena Urban Area is approximately 500 feet away from the 
defined s i t e (at closest point). 

Assigned value of 3. 

(References: 

* Planimetric Map of the Hogansburg Quadrangle, NYSDOT, 
1969 revision ... Based on the USGS Topographic Map of 
the Hogansburg Quadrangle 7.5 Minute Series, 1964 

* Planimetric Map of the Massena Quadrangle, NYSDOT, 
1968 revision ... Based on the USGS Topographic Map of 
the Massena Quadrangle 7.5 Minute Series, 1964 

* Planimetric Map of the Raguette River Quadrangle, NYSDOT, 
1968 revision ... Based on the USGS Topographic Map of 
the Raquette River Quadrangle 7.5 Minute Series, 1964 

Distance to agricultural land in production within past 5 years, i f 1 
mile or less: 

No known ag r i c u l t u r a l land in production within past 5 years 
within 1 mile or less of the defined s i t e . 

Distance to prime a g r i c u l t u r a l land i n production within past 5 years, 
i f 2 miles or less: 



No known prime a g r i c u l t u r a l land in production within past 5 
years within 2 miles or less of the defined s i t e . 

Is a historic or landmark site (National Register of Historic Places 
or National Natural Landmarks) within view of the site? 

No known h i s t o r i c or landmark s i t e within view of the defined s i t e , 



PCB 

APPENDIX I 
ST LAWRENCE - GRASSE RIVER SYSTEM 

DOCUMENTATION ILLUSTRATING THE OBSERVED RELEASE OF CONTAMINANTS 

Demonstrated release to Grasse River Sediments from ALCOA of: 

Aroclor 1016/1242 

Aroclor 1254 

Sediment Sample Concentrations (in ppm) 

Aroclors 1016/1242 

Upstream i n Grasse River Sample #9 <.002 

Power Canal Discharge to Grasse River Sample «6 .040 

Upstream of the 
ALCOA Discharge 
wei r 

1254 

.007 

.040 

8. 70 Downstream of 
ALCOA Discharge 
wei r 

ALCOA Launch Site on the Grasse River Sample «5 49.0 

(Reference: * Sediment Sample Data from NYS PCB Sampling of the Grasse 
and St Lawrence Rivers in the v i c i n i t y of Massena, NY, 
NYSDEC Region 6, 1980 (09/17/80)) 

Note: The symbol < means that the actual result is less than the number indicated. 

See Hap for Sample Locations. 



Demonstrated release to St Lawrence Sediments from REYNOLDS METALS of: 

Pol y c h l o r i n a t e d Biphenyls 
Poiynuclear Aromatic Hydrocarbons 

Sediment Sample Concentrations ( i n ppm) 

Upstream 
of the 
ReynoIds 
Metals 
Di scha rge 
Points 

Upstream i n St Lawrence o f f Massena 
Point (Upstream of Pollys Gut) 

-Sample 6090102S ^ 
Upstream i n St Lawrence i n western 
p o r t i o n of Pollys Gut 

-Sample *4 ^ 

1016/1242 

.001 

Aroclors 
1254 1221 

,010 
In the Wiley Dondero Canal between 
Eisenhower and Snell Locks 

-Sample 6090101S " .001 
In St Lawrence o f f southwest end 
of Cornwall Isl a n d 

-Sample 6090104S ' .001 
Mouth of Grasse River at confluence 
w i t h the St Lawrence River 

-Sample »3 ^ 1.60 
Upstream i n St Lawrence and downstream 
of confluence w i t h Grasse River 

-Sample OlS ̂  
Upstream i n St Lawrence and downstream 
of confluence w i t h Grasse River 

-Sample 6O90103S ' .001 

< .001 

.002 

< .001 

< .001 

,430 

< .001 

< .001 

\ U n d i f f e r e n t i a t e d / 
1260 1248 \ PAH PCB / ' M I R E X 

,002 

< .001 

< . 001 

< .002 

< .001 

< . 001 

.002 

< .001 

< .001 

< . 002 

< .001 

.020 

< .001 

,010 

,010 

7 .45 1.30 

< .002 

< .002 

Downstream 
of the 
Reynolds 
Metals 
Di scha rge 
Poi nts 

100 feet below Reynolds Metals process 
water discharge t o St Lawrence 

-Sample 03S ̂  654 19.7 
Below the Reynolds Metals process 
water discharge t o St Lawrence 

-Sample 6090105S ' < 1.00 <1.00 < 1.00 <1.00 18.0 
In Reynolds Cooling Water Discharge 
Bay on the St Lawrence 

-Sample 04S ̂  55. 24 13.7 
Downstream from Reynolds Metals 
Cooling Water Discharge Bay 

-Sample 02S ̂  32. 10 2.40 
Further Downstream from Reynolds Metals 
Cooling Water Discharge Bay 

-Sample 6090106S ^ <_ 001 < .001 < .001 :< .001 : 0.05 



(References; 

1) Sediment Sample Data from NYS PCB Sampling of the Grasse 
and St Lawrence Rivers in the v i c i n i t y of Massena, NY, 
NYSDEC Region 6, 1980 (09/17/80) 

2) St Lawrence River PCB Sampling Survey near Massena, NY, 
NYSDEC, 1982 (09/21/82) 

3) St Lawrence River Sampling in the v i c i n i t y of Reynolds 
Metals, NYSDEC Region 6, 1986 (08/20/86)) 

Note: The symbol < means that the actual result is less than the number indicated. 

See Map for Sample Locations. 



PCB 

Demonstrated release to St Lawrence Sediments from GENERAL MOTORS of: 

Aroclor 1016/1242 

Aroclor 1254 

Sediment Sample Concentrations ( i n ppm) 

Aroclors 

Upstream of the 
GM Discharge 

Upstream of the GM Treated Wastewater Discharge at a point 
downstream of the Reynolds Discharge Sample 6090106S 

Sample 6090107S 

Sample 6090108S 

1016/1242 

< .001 

1254 

< .001 

Downstream of 
GM Discharge 

100 f e e t Downstream of the GH Treated 
Wastewater Discharge to St Lawrence 

Further Downstream of the GM Treated 
Wastewater Discharge to St Lawrence 

62.0 

< .001 

(Reference: * St Lawrence River PCB Sampling Survey near Hassena, NY, 
NYSDEC, 1982 (09/21/82)) 

<1.00 

.020 

Note: The symbol < means t h a t the actual r e s u l t i s less than the number i n d i c a t e d , 

See Map f o r Sample Locations. 



Probable release to St Lawrence River Water Column from REYNOLDS of: 

PCB Aroclor 1016/1242 
and from GENERAL MOTORS of; 

PCB 
Aroclor 1016/1242 

Aroclor 1254 

Water Sample Concentrations (in ppm) 

Aroclors 1016/1242 1254 

Upst ream 
of the 

Upstream 
of the 

Upstream i n St Lawrence o f f Massena 
Point (Upstream of Pollys Gut) -Sample 6090102W <.050 < .050 

Genera 1 
Motors 
Discharge 

Reynolds 
Metals 
Discharge 

In the Wiley Dondero Canal between 
Eisenhower and Snell Locks -Sample 6090101W < .010 < . 050 

Points Points 
Upstream i n St Lawrence and downstream 
of confluence w i t h Grasse River -Sample 6090103W < .050 < .050 

Downstream of 
Reynolds Metals 

Below the Reynolds Metals process 
water discharge t o St Lawrence -Sample 6090105W 1. 30 .070 

Downstream of 
Reynolds Metals 

Oownst ream 
of GM 

100 f e e t Downstream of the GM Treated 
Wastewater Discharge to St Lawrence -Sample 6090107W 41.0 5.80 

(Reference I * St Lawrence River PCB Sampling Survey near Massena, NY, 
NYSDEC, 1982 (09/21/82)) 

Note: The symbol < means that the actual result is less than the number indicated, 

See Map for Sample Locations. 



Nl W YORK STATE / 
DEPARTMB T OF TRANSPORTATION 

MASSENA QUADRANOLf 
NEW YORK-ONTARIO 

7.S MINUTE SERIES PLANIMETRIC 
H«/« K A W f U i r O U A M A M L I 

7 4 * » . -

ST LAWRENCE / GRASSE RIVER 



609011Q 

ST LAWRENCE / GRASSE RIVER" 



APPENDIX I I 
ST LAWRENCE - GRASSE RIVER SYSTEM 

WELLS WITHIN A 3 MILE RADIUS OF THE ST LAWRENCE - GRASSE RIVER SYSTEM 

SECTION 1: WELLS IN OVERBURDEN AQUIFER SYSTEM 

Well Well Well WelJ 
Identi f i c a t i o n Uses Comments Ide n t i f i c a t i o n Uses 

455 - 454 -• 2 DO 456 - 455 -• 10 DO 
• 3 DO • 11 DO 

4 0 • 12 DO 
• 10 0 • 13 0 

• 15 DO 
- 455 -• 1 0 • 16 DO 

• 3 DO • 17 0 
• 4 AO • 19 DO 
• 6 0 20 0 
• 9 0 • 25 DO 
• 11 DO • 27 0 
• 13 DO • 34 0 
• 14 0 
• 16 DO - 456 -• 11 DO 
• 17 DO • 18 0 
• 18 DO 
• 19 DO 457 - 448 - 1 DO 
• 20 DO 
• 21 DO - 449 - 1 D 
• 22 DO • 2 DO 
• 23 DO • 3 DO 
- 24 DO • 4 DO 
• 27 DO ' 6 DO 
• 28 DO • 7 DO 

• 8 DO 
456 - 454 -• 1 DO 

• 2 DO - 450 -• 1 DO 
• 3 DO • 2 DO 
• 4 DO • 6 0 
• 5 DO 
• 6 DO - 451 -• 1 DO 

7 0 • 3 DO 
' 8 DO • 6 D 
• 9 D • 8 D 

- 455 -• 1 DO - 452 -• 3 D 
• 2 DO • 5 D 
• 3 DO 6 0 
• 4 DO • IS b 
• 5 DO • 18 D 
- 6 DO - 21 0 
• 7 DO • 22 0 
• 8 DO • 23 0 
• 9 DO • 25 0 



WELLS IN OVERBURDEN AQUIFER SYSTEM (Continued) 

We 11 We 11 
I d e n t i f i c a t i o n Uses Comments 

Well Well 
I d e n t i f i c a t i o n Uses Comments 

456 - 452 

- 453 

454 -

- 455 

26 
27 

4 
7 
9 
10 
11 
12 
22 
23 
24 

1 
5 
7 

1 
2 

9b 
9c 
10 
12 
17 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

DO 
0 
0 
0 
0 
0 
0 

458 - 451 

453 -

459 - 446 -

447 -

14 
15 
19 

1 
2a 
2b 
3 
4 
7 
8 
10 
11 
12 
13 
14 
15 

1 
2 

1 
2 
4 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 

458 - 447 

- 449 

- 450 

- 451 -

1 
2 
3 
4 
5 

1 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

AO 
0 
0 

DO 
DO 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 448 -

449 -

451 -

- 452 

500 - 448 

1 
2 
3 
4 
5 
6 

1 
2 
3 

1 
2b 
3 
4 
5 
6 
7 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 



WELLS IN OVERBURDEN AQUIFER SYSTEM (Continued) 

We 11 We 11 
I d e n t i f i c a t i o n Uses Comments 

Well Well 
I d e n t i f i c a t i o n Uses Comments 

500 - 448 - 6 0 
- 7 0 
- 8 0 
- 9 0 
- 10 0 
- 11 0 
- 12 0 
- 14 0 

KEY TO WELL USE 

500 449 

451 -

1 
2 
3 
4 

0 
0 
0 
0 

D 
0 

Agricultural siipply ( c h i e f l y for livestock, cooling milk, 
and sanitation) 

Domestic supply 
Observation well 

Note: Wells are i d e n t i f i e d by the latitude/longitude grid system 
defined on the maps at the end of this Appendix. 

The f i r s t three numbers represent the last three d i g i t s of l a t i t u d e . 
The next three numbers represent the last three d i g i t s of longitude. 
The last number represents; the well number within the set g r i d . 
Only the last number is printed within the qrid system on the maps. 

SUMHARY of Wells in Overburden Aguifer 

* Domestic Wells... 62. (54 wells also serve as 
observation wells) 

* Agricultural Wells _2_ (both wells also serve as 
observation wells) 

* Observation Wells 167 (54 wells also serve as 
domestic wells) 

(2 wells also serve as 
agr i c u l t u r a l wells) 

REFERENCE Groundwater Resotirces of the Massena - Waddington Area, 
St. Lawrence; County, New York with Emphasis on the 
Effect of Lake St. Lawrence on Groundwater, 
by F.W. Trainer and E.H. Salvas, and prepared by the 
U.S. Geological Survey in cooperation with the Power 
Authority of the State of New York and the New York 
Water Resources Commission, B u l l e t i n GW - 47, 1962. 



SECTION 2: WELLS IN BEDROCK AQUIFER SYSTEM 

Well Well 
I d e n t i f i c a t i o n Uses Comments 

Well Well 
I d e n t i f i c a t i o n Uses Comments 

454 - 451 

- 454 

455 -

- 455 

448 

449 

- 450 

451 -

- 452 -

454 -

- 455 

1 
3 
4 

1 
3 
5 
7 
8 
9 

11 

1 
3 

1 
4 

1 
2 
3 
4 
6 
7 
8 
9 
10 

7 
9 

1 
2 
4 

1 
5 
6 
7 
8 
9 

11 

2 
7 
8 
10 

D 
D 
D 

D 
D 
D 
D 
D 
D 
D 

M 
A 

D 
AD 

D 
M 
D 
D 
M 
D 
D 
A 
D 

C 
0 

H 

D 
I 

D 
0 
0 
D 
D 
D 
D 

DO 
H 
D 
H 

T r a i l e r Park 

T r a i l e r Court 
2 houses 

T r a i l e r Court 

T r a i l e r Court 
(84 t r a i l e r s ) 

2 houses 

V i l l a g e Inn 

V i l l a g e Motel 

455 455 -

456 444 -

- 447 -

- 448 -

- 449 -

- 450 -

- 451 -

- 452 -

- 453 -

- 454 -

- 455 -

25 
26 
31 
32 

3 
4 

1 
2 
4 
6 
7 

10 
12 

1 
2 
3 
4 
5 
6 
7 

1 
2 

10 
12 
13 

14 
22 
24 
26 
28 
30 
31 
33 

M 
0 
C 
I 

AD 
D 

D 
D 
M 
D 
D 
AD 
D 

D 
D 
AD 
D 
D 
D 
D 

AD 
D 

CM 

D 
C 

C 
C 

D 
D 
D 

DO 
D 
H 
M 
D 
D 
D 
0 

Motel 

Dairy Queen 
Sealtest Corp 

T r a i l e r Park 
(35 t r a i l e r s ) 

T r a i l e r Court 
T r a i l e r Court 



WELLS IN BEDROCK AQUIFER SYSTEM (Continued) 

Well Well Well Well 
I d e n t i f i c a t i o n Uses Comments I d e n t i f i c a t i o n Uses 

456 - 456 - 1 DO 457 - 452 - 17 D 

457 - 444 - 1 A - 453 - 2 0 
- 2 AD - 3 0 
- 3 A 5 0 
- 4 D - 6 0 

8 0 
- 445 - 1 D 

- 2 D 3 fami l i e s - 454 - 3 M 
4 0 

- 446 - 1 D 6 0 
4 A 
5 D - 455 - 4 D 
7 D 5 DM 

7 0 
- 447 - 1 D 9a 0 

2 M T r a i l e r Court 11 D 
3 A 16 0 
4 A 23 C 
5 AD 
6 D 458 - 443 - 1 D 
7 D 
9 CD - 444 - 2 D 
10 D 7 A 
11 D 8 D 
14 D 

- 445 - 1 D 
- 448 - 2 H T r a i l e r Court 

3 D - 447 - 4 AD 
4 M Motel 
5 H Hotel - 448 - 2 AD 
6 M School • 3 AD 
7 • D 
8 D : - 451 -• 2 0 

- 449 - 9 D : - 453 -• 2c 0 
10 D 5 0 
11 D • 9 0 
12 M Restaurant 
13 D : - 454 -- 2 0 

- 450 - 4 AD : 459 - 447 • • 6 H 
5 D • 7 I 

• 7 0 
8 H Hotel - 451 • • 2a 0 

- 2c 0 
- 451 -• 5 DH 18 f a m i l i e s 

: - 452 -• 2 0 
- 452 -• 8 D • 4 H 

T r a i l e r Court 

Tra i l e r Court 
(11 families) 

20 families 

PASNY well 

Corps of Engrs 



WELLS IN BEDROCK AQUIFER SYSTEM (Continued) 

We 11 We 11 
I d e n t i f i c a t i o n Uses Comments 

Well Well 
I d e n t i f i c a t i o n Uses Comments 

500 448 - 1 
- 13 

0 
0 

500 449 -

KEY TO WELL USE 

A - Agricultural supply ( c h i e f l y for livestock, cooling milk, 
and sanitation) 

C - Commercial supply ( c h i e f l y for sanitation and service) 
D - Domestic supply 
I - Ind u s t r i a l supply ( c h i e f l y for processing, cooling, 

sanitation, and service) 
M - Municipal or other public supply 
0 - Observation well 

Note: Wells are i d e n t i f i e d by the latitude/longitude grid system 
defined on the maps at the end of this Appendix. 

The f i r s t three numbers represent the last three d i g i t s of l a t i t u d e . 
The next three numbers represent the last three d i g i t s of longitude. 
The last number represents the well number within the set g r i d . 
Only the last number is printed within the grid system on the maps. 

SUMMARY of Wells i n Bedrock Aguifer 

* Domestic Wells 91 

* Municipal Wells 23 

(11 wells also serve as 
agr i c u l t u r a l wells) 

(1 well also serves as a 
commercial well) 

(3 wells also serve as 
observation wells) 

(2 wells serve two families) 
(1 well serves three families) 
(1 well serves 11 families (also 

l i s t e d as a municipal well)) 
(1 well serves 18 families (also 

l i s t e d as a municipal well)) 
(1 well serves 20 families (also 

l i s t e d as an ag r i c u l t u r a l well)) 

(7 serve Trailer Parks or Courts 
with unknown t r a i l e r occupancy) 

(1 serves a Tra i l e r Court (Westbrook 
Courts) with 100 people)^ 

(1 serves a Trailer Court with 
84 t r a i l e r s ) 



* Hunicipal Wells (continued) 
(1 serves a Trailer Court 

with 35 t r a i l e r s (currently 
Riverview with 25 people)^ ) 

(1 serves 11 families (also 
l i s t e d as a domestic well)) 

(1 serves 18 families (also 
l i s t e d as a domestic well)) 

(7 serve Hotels, Inns and Restaurants) 
(1 serves a School) 
(1 well also serves as a 

commercial well) 

* Agricultural Wells Ij9 (11 wells also serve as 
domestic wells (1 serves 
20 families)) 

* Commercial Wells, _8. (1 well also serves as a 
domestic well) 

(1 well also serves as a 
municipal well) 

* Industrial Wells _ i 

* Observation Wells 30. (3 wells also serve as 
domestic wells) 

REFERENCES Groundwater Resources of the Massena - Waddington Area, 
St. Lawrence County, New York with Emphasis on the 
Effect of Lake St. Lawrence on Groundwater, 
by F.W. Trainer and E.H. Salvas, and prepared by the 
U.S. Geological Survey i n cooperation with the Power 
Authority of the State of New York and the New York 
Water Resources Commission, B u l l e t i n GW - 47, 1962. 

^ New York State Atlas of Water System Sources 1982, 
published by NYS Department of Health 



MAP OF PART OF THE MASSENA-WADDINGTON AREA, 
NEW YORK, SHOWING LOCATIONS OF WELLS AND SPRINGS THAT 

TAP UNCONSOLIDATED DEPOSITS 



MAP SHOWING THE LOCATIONS OF WELLS AND SPRINGS WHICH 
TAP BEDROCK IN THE MASSENA-WADDINGTON AREA, 
ST. LAWRENCE COUNTY, NEW YORK, AND BOUNDARIES OF 

THE BEDROCK FORMATIONS 
E X P L A N A T I O N 

• f 
Location of wtll or spring which top* btdroek; numbor Is wall or spring nwmbtr 

(Mt ooctlon dtccrlbing wall-numbering •yttoni) 
-« 

Woll for which parlodic wotor-lawai maoauramanta era avoiiobia 

I 
Wall for wlileh lithologic log Is givon In ftits raport 

Wall or spring for which chamleal analysis Is givan In thla raporf 

idvill* 

tifft»*tmQl% letnallon bounSorT 

ZuZ) 
Cttni flroup (llmittofif) 

rPoTi 

•cikmantean group (4ol»mlti) 

S I S 

Potidom HfiMtoM an* Thartta dolemlU (undttent) 

Cr>**alllnt reeki 



APPENDIX I I I 
ST LAWRENCE - GRASSE RIVER SYSTEM 

POPULATION USING GROUNDWATER WITHIN 3 MILES OF THE DEFINED SITE 

SECTION 1: POPULATION USING OVERBURDEN AQUIFER SYSTEM 

Total population served by groundwater from overburden aquifer 
system equals 235.6 people. 

Rationale 

* 62 Domestic Wells known within 3 miles of defined s i t e 
service 62 households. 

Calculation: 
(62 households)(3.8 people/household) = 235.6 people 

SECTION 2: POPULATION USING BEDROCK AQUIFER SYSTEM 

Total population served by groundwater froa the bedrock aquifer 
system equals 1112.6 people. 

Rat i onale 

* 91 Domestic Wells known within 3 miles of defined s i t e 
service 141 households. 

Calculation: 
(141 households)(3.8 people/household) = 535.8 people 

* 21 Municipal Wells known within 3 miles of defined s i t e 
(and not counted under Domestic Wells) service 91 
households plus 125 individuals. 

- 84 households from Trailer Court with 84 t r a i l e r s 
7 households assumed as a minimum from the 7 Trailer 

Parks and Courts with unknown t r a i l e r occupancy 

- 100 individuals at Westbrook Tr a i l e r Courf^-* 
25 individuals at Riverview Trailer Court^-* 

Calculations: 

(91 households)(3.8 people/household) =-345.8 people 

345.8 people • 125 people = 470.8 people 



SECTION 2: POPULATION USING BEDROCK AQUIFER SYSTEM (continued) 

106 People i n Tr a i l e r Parks (other than those l i s t e d above 
under Municipal Wells) are assumed to be served by the 
bedrock aquifer. The breakdown i s : 

54 people in St Lawrence Trailer Court^ 
27 people i n Burnhams Tra i l e r Park* 
25 people i n Hometown Trailer Court* 

Calculation: 
54 + 27 • 25 = 106 people 

Note: Persons working i n Motels, Inns, Restaurants, and 
Campgrounds, and students in school served by wells in 
the bedrock were not counted because: 

a) numbers employed or i n attendance not known 
and b) double counting might occur. 

Summary Calculations: 
535.8 + 470.8 • 106 1112.6 people 

REFERENCES Groundwater Resources of the Massena - Waddington Area, 
St. Lawrence County, New York with Emphasis 
on the Effect of Lake St. Lawrence on 
Groundwater, by F.W. Trainer and E.H. Salvas, 
and prepared by the U.S. Geological Survey in 
cooperation with the Power Authority of the 
State of New York and the New York Water 
Resources Commission, B u l l e t i n GW - 47, 1962. 

* New York State Atlas of Water System Sources 1982, 
published by NYS Department of Health 

Note; ' These Trailer Courts are l i s t e d in the 1982 Atlas of 
Water System Sources and were matched with wells l i s t e d 
i n the 1962 Groundwater Resources Report based on t h e i r 
location. 
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EXECUTIVE SUMMARY 

The General Motors Corporation, Central Foundry Division (GM), has 

operated an aluminum casting plant in Massena, New York since 1959. 

Polychlorinated biphenyls (PCBs) were used in the hydraulic fluids for 

diecasting machines from 1968 until 1973. Sludges containing PCBs from 

wastewater systems were periodically landfilled in on-site disposal 

pits. Two inactive wastewater lagoons are also on the facility. The 

past on-site waste disposal activities resulted in the GM facility being 

placed on the National Priority List established under CERCLA. A 

Remedial Investigation/Feasibility Study Workplan was developed by the 

USEPA REM-FIT contractor (EPA Work Assignment Number 75-2LAG). The 

workplan was modified and approved by the USEPA, for implementation 

under a CERCLA Consent Order (USEPA Administrative Order on Consent, 

Index No. I I CERCLA-50201). The Remedial Investigation described in 

this document is the outcome of the work performed under the Consent 

Order. 

The purpose of the Remedial Investigation (RI) under CERCLA is to 

determine the nature and extent of the problem(8) posed by the release 

of hazardous substance(s) to the environment. The data collected must 

be sufficient for the determination of the necessity for and proposed 

extent of remedial actions. 

The RI for the General Motors-Central Foundry Division (GM) 

facility in Massena, New York, included several tasks. The geology and 

ground water flow system evaluation was based on 72 soil borings and 44 

monitoring wells installed during the RI, and 120 borings and 29 

monitoring wells installed during previous investigations.- A total of 

665 samples of soil (from boring and surficial sampling) waste and 

269.10 339:RPT:massenaES i 



lagoon bottom-sludges and 2 lagoon-water samples were submitted to the 

laboratory for determination of hazardous substance content and 

extent. Ground water quality assessments were based on 77 samples from 

43 monitoring wells and 67 samples from 36 residential wells on Raquette 

Point, to the east of the GM facility. Three surface water bodies were 

Included in the RI: the St. Lawrence River, the Raquette River and a 

small unnamed tributary to the St. Lawrence River. Thirty water samples 

and 52 sediment samples were submitted to the laboratory for chemical 

analyses. 

A public health assessment of the risks PCBs pose to residents of 

Raquette Point, St. Regis Mohawk Reservation, was also completed. The 

assessment was based on previously reported fish studies and the water 

quality data collected during the RI. 

The major findings of the RI include: 

1. The soil and waste sampling and analysis program defined PCB 
Aroclor 1248 as the predominant hazardous waste constituent. 
No other Aroclor was detected on land within and adjacent to 
the GM facility. Minor quantities of poiynuclear aromatic 
hydrocarbons were also found in soil and waste. Inorganic HSL 
constituents were not found in excess of background 
concentrations. PCBb could be used effectively as indicators 
of past waste disposal activities because the PCBs were widely 
disseminated in the wastes and at high concentrations relative 
to other waste constituents. 

2. The extent of PCBs in soil in the North Disposal Area 
corresponds to past disposal practices. The volume of soil 
and waste containing more than 25 mg/kg (dry wt.) of PCBs is 
estimated to be 72,000 cubic yards. 

3. The bulk of the PCB contamination in the East Disposal Area is 
confined to the past limits of sludge disposal. A volume of 
soil containing PCBs was also defined to the east of the 
sludge disposal area. The volume of soil and waste containing 
more than 25 mg/kg (dry wt.) of PCB is estimated to be 111,000 
cubic yards. 

4. Sampling of the Industrial Landfill revealed a large body of 
waste material containing PCBs at depths between 15 and 30 
feet below the landfill surface. The volume of soil and waste 
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containing more than 25 mg/kg (dry wt.) of PCB is estimated to 
be 170,000 cubic yards. 

5. An area of soil f i l l along the Raquette River with PCB 
contents up to 400 mg/kg (dry wt.) was also identified. 

6. Approximately 100 feet of tinconsolidated sediments overlie a 
regional dolostone aquifer. The sediments are predominantly 
glacial t i l l with small quantities of f l u v i a l , marine and 
lacustrine sediments. 

-.7. Ground water in the bedrock aquifer flows toward the St. 
Lawrence and Raquette Rivers. The St. Lawrence River is a 
discharge area for the aquifer. Strong upward gradients into 
the overlying sediments are found under the northern third of 
the GM f a c i l i t y . 

8. Ground water in the shallow (< 50-foot depth) sediments flows 
toward the St. Lawrence and Raquette Rivers and the unnamed 
tributary. The unnamed tributary forms a hydrologlc divide 
between the GM f a c i l i t y and Raquette Point. 

9. Two potential waste constituent pathways were defined: one is 
within a s u r f i c i a l glaclofluvial deposit extending eastward 
from the East Disposal Area; and the second is within a deeper 
glaclofluvial deposit (10-feet thick and 20 to 40 feet below 
ground) that underlies the North and East Disposal Areas and 
the Industrial Landfill. The deeper pathway extends northward 
and eastward to the St. Lawrence River and the unnamed 
tributary. , 

10. Distribution of waste constituents in ground water is limited 
to a small area below and adjacent to the disposal areas. 
Waste constituents have migrated to the deep glaclofluvial 
deposit and are probably reaching the St. Lawrence River and 
the lower reaches of the unnamed tributary. The observed 
waste constituents in ground water include: PCB Aroclor 1248, 
phenols, poiynuclear aromatic hydrocarbons and volatile 
organic compounds ( i n a very limited number of samples). 

11. Residential and public water supplies were found to be 
essentially free of PCBs and other HSL constituents 

12. Low concentrations (< 2 ug/1) of PCB Aroclor 1248 were 
observed in water samples from the Raquette River and the 
unnamed tributary. PCB concentrations i n the St. Lawrence 
River ranged from 7.5 ug/1 of 1248 to less than 0.5 ug/1. The 
highest concentrations were found upstream of the GM f a c i l i t y . 

13. Raquette River sediment samples contained both Aroclor 1248 
and 1232 at concentrations less than 2.5 mg/kg (dry wt.) 
downstream of the s o i l f i l l area. 
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14. The unnamed tributary sediments contained PCB Aroclor 1248 at 
concentrations between 48 and 0.39 mg/kg (dry wt.). The PCBs 
probably originate in surface runoff from the GM facility and 
limited ground water discharge. 

15. The sediments in the St. Lawrence River contain both PCB 1248 
and 1232 Aroclors. The 1232 Aroclor predominates in almost 
all upstream samples and samples adjacent to the GM 
facility. Total PCB contents in the sediments adjacent to the 
facility reach 5,500 mg/kg (dry vt.). 

16. US FDA and EPA models were used to assess the potential risk 
of cancer for Raquette Point residents consuming fish, surface 
water and ground water. 

17. The Incremental risk of cancer attributable to fish 
consumption is estimated to be 60 cancers in 100,000 people. 
The risk attributable to surface water ranges from 1 in 10,000 
to 1 in 100,000 and for ground water the risk is estimated to 
be no greater than 1 In 100,000. 

18. The 1 in 100,000 excess cancer risk is based on the analytical 
detection limit for PCBs under the USEPA Contract Laboratory 
Program. This risk is the lowest possible risk that can be 
determined with EPA approved analytical techniques; thus the 
degree of risk may be overstated. 
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2. SITE DESCRIPTION 

2.1 Physiography, Climatology, and Geology 

The Ol-CFD s i t e property i s located i n the St. Lawrence Lowlands 

physiographic province. The s i t e i s r e l a t i v e l y f l a t (approximately 50 

feet of local r e l i e f ) with steep slopes along the St. Lawrence River, 

the Raquette River, and the I n d u s t r i a l L a n d f i l l . Land surface 

elevations are between 155 and 220 feet above sea l e v e l . 

Table 2-1 presents mean temperature and p r e c i p i t a t i o n and snowfall 

values for t h i s region. Winters are generally long and cold, with 

daytime temperatures usually ranging from 30 "F to 35"F. Extended 

periods of sub-zero temperature, however, are not uncommon. The summer 

climate i s moderate with daytime highs averaging 70"F to 80"F. During 

b r i e f intervals of s u l t r y conditions, temperatures of 90"F or higher 

occur. Minimum nighttime temperatures average 50°F but nighttime 

readings of 40''F or lower are not uncommon. 

Precipitation d i s t r i b u t i o n i s f a i r l y uniform during the year, 

ranging from an average of 2.06 inches i n January to 3.47 inches i n 

August. Total snowfall i s generally over 70 Inches a year. Continuous 

snow cover begins to develop by late November and early December and 

persists through March. The meian annuail evapotranspiration rate for the 

area Is about 18 inches. 

Winds are generally from the west. The annual average wind speed 

i n the St. Lawrence River Valley i s about 10 miles per hour. The 

strongest winds are observed during the winter months. 

The bedrock beneath the f a c i l i t y consists of dolostone, limestone, 

sandstone, and shale of the Ogdensburg Dolostone, Ordovician Beekmantown 

Group (Isachsen & Fisher, 1970). The bedrock i s fractured by j o i n t s and 
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Table 2-1 

Climatological Summary for Massena, New York 
for National Weather Service Station, Massena FAA Airport-

MONTH (°F) PRECIPITATION (IN.)^ SNOWFALL (IN.)^ 

January 14.4 2.06 14.9 

February 16.6 2.29 17.9 

March 27.7 2.09 10.3 

April 42.6 2.62 1.6 

May 54.3 2.71 0.4 

June 64.1 2.97 0.0 

July 68.5 3.04 0.0 

August 66.1 3.47 0.0 

September 58.3 3.02 0.0 

October 47.7 2.52 0.4 

November 35.5 2.99 5.8 

December 20.3 3.23 19.5 

ANNUAL 43.0 (Avg) 33.01 (Total) 70.8 (Total) 

NOTES: 

^All precipitation values are in inches of precipitable water. 

^Snowfall amounts indicated are Included in the corresponding amount of 
precipitation listed. 

F̂rom: NUS, Inc. 1984. Workplan for Remedial Investigation/Feasibility 
Study for the General Motors Corporation Central Foundry Division Site, St. 
Lawrence County, New York. NUS Proj. No. 0790.01, EPA Work Assignment No. 
75-2LAG. 
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Isolated faults, with the faults trending northeast-southwest (Trainer & 

Salvas, 1962). An east-west trending bedrock valley i s located beneath 

the s i t e . Elevation of the bedrock surface ranges from 75 feet (MSL) in 

the northern portion of the site to 120 feet (MSL) in the southern 

portion of the si t e . 

Approximately 100 feet of Pleistocene sediments cover the bedrock 

in the" vicinity of the GM f a c i l i t y . The sediments are the result of 

late Wisconsinian glaciation (MacClintock and Stewart, 1965). Most of 

these sediments consist of glacial t i l l . In portions of the site, 

varved lacustrine s i l t and clay and glaclofluvial deposits consisting of 

s i l t y sand are found within the t i l l . Marine clay and glaclofluvial 

deposits of s i l t y sand are found overlying the t i l l in parts of the 

site. 

The ground water table i s located from 5 to 15 feet below the 

ground surface in the study area. The water table elevations rise and 

f a l l in response to seasonal variations in ground water recharge. Water 

levels generally reach their peak elevation in March and April 

(following spring snowmelt) and their annual lows in August or September 

(Trainer & Salvas, 1962). There are no extensive aquifers in the 

Pleistocene sediments, but the sandy outwash layers provide local 

permeable zones that could be used for small-scale residential water 

supplies (Trainer and Salvas, 1962). The permeable zones could also act 

as potential migration pathways for hazardous substances. Ground water 

in the Pleistocene sediments flows northward toward the St. Lawrence 

River, eastward in the direction of the St. Regis Mohawk Reservation, 

and southward toward the Raquette River. Water quality in the glacial 

sediments I s characterized by dissolved solids content less than 500 
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mg/1 and chloride concentrations less than 20 mg/1 (Trainer & Salvas, 

1962). The water is generally a calcium-magnesium:bicarbonate water 

that reflects the high dolomite (calcium-magnesium carbonate) of the 

glacial sediments (Trainer & Salvas, 1962). 

The Ogdensburg dolostone forms a confined to semi-confined aquifer 

beneath the site. Ground water in the bedrock flows to the northwest, 

southeast, and northeast from a northeast-southwest trending piezometric 

divide. The bedrock unit forms a regional aquifer in upstate New York 

in which flow is generally northeastward towards the St. Lawrence River. 

Local potentiometrlc highs form beneath the ridges that separate 

the region's rivers. The high areas are indicative of ground water 

recharge to the rock. The flow patterns also indicate that ground water 

in the shallow bedrock subsequently discharges to rivers in the area. A 

potentiometrlc high was mapped beneath the GM f a c i l i t y in 1958 (Trainer 

& Salvas, 1962) and during the course of the RI. Trainer & Salvas 

(1962) divide the Ogdensburg dolostone into two aquifers with only the 

shallow portions of the bedrock aquifer interacting with shallower flow 

systems in the glacial sediments. 

The water in the bedrock is generally of a calelum-magneslum-

sodium: sulfate-chloride type with dissolved solids content in excess of 

500 mg/1 (Trainer & Salvas, 1962). Hydrogen sulfide is also common, 

especially in areas of ground water discharge. Trainer & Salvas (1962) 

observed concentrations of H2S between 0.4 and 33 mg/1 (median value of 

2.6 mg/1). They postulate that the water chemistry is derived from 

dissolution of dolomite and gypsum, oxidation of pyrlte, formation of 

sulfide by anaerobic bacteria, and incorporation of connate brines or 

Champlain Sea marine waters. 
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2.2 Demography and Land Use 

The GM facility is located in a rural area in northern New York. 

The population is thinly spread across the region in small towns and 

villages with populations ranging from less than 100 to 10,000 people. 

Farms (predominantly dairy) and rural residences are scattered between 

the villages. 

The GM facility is located in a rural area approximately 7 miles 

west of the Village of Massena (pop. 13,000) and approximately 2 miles 

south of the City of Cornwall, Ontario (pop. 50,000). The immediate 

vicinity of the plant has few residents. Most area residents are found 

on Raquette Point, Immediately east of the facility (Figure 2-1). The 

Point is part of the St. Regis Mohawk Reservation. A survey conducted 

by the Reservation Health Services in the Fall of 1985 Identified 190 

residents in this area. 

Land-use in the immediate vicinity of the plant is largely forest, 

farmland returning to forest, or wetlands (Figure 2-1). The area is 

crossed by several right-of-ways belonging to the State of New York, 

St. Lawrence and Franklin Counties or the St. Lawrence International 

Seaway Commission. An aluminum reduction facility operated by the 

Reynolds Metals Company is located to the west of the GM facility, and a 

metal reclamation facility operated by Minerals Reprocessing Corp. is 

south of the GM facility. 

2.3 Natural Resources 

Both surface and ground water are important natural resources in 

the vicinity of the Ol-CFD Massena site. Residents of Raquette Point 

obtain drinking water from wells or directly from the St. Lawrence 
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River. Most residents (55 percent), a school (Raquette Point Freedom 

School), and five commercial establishments obtain potable water from 

wells completed in glacial deposits or the Ogdensburg dolostone. An 

additional 10 percent of the residents draw water directly from the St. 

Lawrence River. Approximately 20 percent of the Raquette Point 

residents obtain potable water from the St. Regis Mohawk Reservation 

public water system which draws water from the St. Lawrence River 

Immediately downstream from the mouth of the Raquette River. The source 

I 
of water for about 15 percent of the Raquette Point residents was not 

determined. 

Surface water areas and their associated wetlands also serve as a 

habitat for fish and wildlife which are an Important source of food for 

some residents of Raquette Point. The St. Lawrence River is also part 

of the St. Lawrence International Seaway. The shipping channel is 

located approximately 300 feet north of the GM facility. 
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4. HYDROGEOLOGIC INVESTIGATIONS 

4.1 Introduction 

The results of the hydrogeologlc investigations described in the 

Site Operations Plan for the GM-CFD facility (RMT, 1985a) are presented 

in this section of the Remedial Investigation Report. A total of 44 

monitoring wells were Installed at 17 locations within and adjacent to 

the GM facility (Figure 4-1). The boring logs for the deepest well at 

each location can be found in Appendix A and the monitoring well 

construction details are in Appendix C. Construction problems were 

encountered with two wells, MW-13 and MW-21A. Both wells were replaced 

with the approval of the USEPA. Two additional wells (MW-11 and -21) 

required rehabilitation (removal of grout from well casing) prior to 

acceptance as functional monitoring wells. The rehabilitation 

procedure, approved by the USEPA, successfully removed the grout without 

damaging the well casing. Subsequent chemical analyses (Appendix J) 

showed no evidence of grout contamination in either well. The remaining 

wells were installed as described in the SOP, with minor changes 

approved by the USEPA. The development, field hydraulic conductivity, 

and water level measurements were carried out as described in the Site 

Operations Plan (RMT, 1985a). The results of the hydrogeological 

investigations are presented in Sections 4.2, 4.3, and 4.4 of this 

report. 

All monitoring wells could not be sampled on either of the two 

specified rounds of sampling. One well (MW-19B) from the first round 

and 9 wells (MW-12, 13A, 13B, 17B, 19B, 20, 21, 26A and 27B) from the 

second round could not be sampled due to ice formation in the well 

casing or ice damage to the casing. One additional well (MW-15B) could 
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not be sampled during the first round because of lack of water in the 

well. The monitoring wells were sampled according to the procedures 

described in the Site Operations Plan (RMT, 1985a). The results of the 

sampling are described in Section 4.3.3 of this report. Samples of 

ground water were split with NUS (EPA-FIT contractor) at 8 monitoring 

wells. The results from the EPA analyses were not available for 

inclusion in this report. 

The Site Operations Plan (RMT, 1985a) included the sampling of 

private residential and public water supplies on Raquette Point, within 

the St. Regis Mohawk Reservation. An initial survey by the St. Regis 

Mohawk Health Services identified 36 private residential wells. These 

wells were sampled by RMT and the EPA FIT contractor. The HSL organic 

constituents from the EPA analyses were available for incorporation in 

this report. Four additional private residential wells and two private 

surface water users were added to the second round of residential 

sampling. The New York State Department of Health (DOH) sampled 

selected residential wells during the second round of sampling. The 

samples collected by RMT in the course of the RI were obtained according 

to the procedures specified in the SOP (RMT, 1985a). The results of the 

private residential and public water supply sampling are presented in 

Section 4.4 of this report. 

4.2 Geologic Units 

A total of 6 hydrogeologlc units was defined beneath the GM-CFD 

Massena facility: 

Upper glaclofluvial deposit 

Glaclolacustrlne/marlne deposit 
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Glacial t i l l 

Lower glaclofluvial deposit 

Glaclolacustrlne deposit 

Ogdensburg dolostone 

The f i r s t 5 units consist of unconsolidated sediments deposited 

during the Quaternary Period as late Wlsconsonian glaciers retreated 

across this region of North America (Clark, 1984). The upper 

glaclofluvial and glaclolacustrlne/marlne deposits are sandy and clay-

rich deposits (respectively) left following the retreat of the final ice 

sheet. The sandy sediments may have been deposited as outwash south of 

the retreating ice margin, while the clayey sediments were deposited in 

proglaclal lakes or beneath the Champlain Sea (MacClintock and Stewart, 

1965; Clark and Karrow, 1983). The glacial t i l l was deposited as the 

ice sheets advanced during Late Wlsconsonian time. The lower 

glaclofluvial deposits were probably formed as either pro- or sub-

glacial outwash which was buried by a subsequent ice advance. The 

glaclolacustrlne deposit was formed in a proglaclal lake setting which 

was covered by the Late Wlsconsonian ice advance. The sixth unit, 

Ogdensburg dolostone, forms the bedrock surface over the entire study 

area. 

Each unit i s described in the following paragraphs. The division 

of the materials beneath the f a c i l i t y into these units i s based on 

visual observation (color, fabric, structure), grain-size distributions, 

standard penetration tests (blow counts) and borehole correlations 

across the f a c i l i t y . The results of grain-size and laboratory 

permeability analyses and field hydraulic conductivity tests are 

summarized in Table 4-1. Appendix B includes the detailed laboratory 
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Table 1,-1 
P h y s i c a l S o i l s Ana lyses Summary Tab le 

Sample 
I . D . 

H U - l l 

MU-U 

HU-ll 

MU-12 

MU-12 

HU-13 

HU-13 

HU-13 

HU-14 

HU-U 

HU-U 

HU-14 

HU-14 

HU-14A 

HU- l<iA 

nu-iJA 

HU-IJA 

HU-16 

HU-16 

# 

3 

7 

15 

5 

20 

3 

7 

15 

3 

5 

7 

9 

12 

5 

7 

5 

7 

2 

SamplIng 
Date 

9 -16-85 

9-16-85 

9-16-85 

8-27-85 

8-27-85 

8-15-85 

8-16-85 

8-21-85 

11-21-85 

11-21-85 

U - 2 1 - 8 5 

11-21-85 

Sample 
Depth 
(feet) 

15.5-17 

35-36.5 

75-76.5 

20-21.5 

95-96 .5 

15-16.5 

35-36.5 

75r76.5 

55-56.5 

65 -66 .5 

75-76.5 

85 -86 .3 

11-21-85 100-100.7 

11-05-85 25-26 .5 

11-05-85 

11-07-85 

11-08-85 

11-06-85 

11-06-85 

35-36 

20-21 .5 

30-31.5 

50-51.5 

60-61.5 

G r a i n S i ze A n a l y s i s 
X Grave l Z Sand % S i l t X Clay 

27.0 

5.6 

15.2 

16.2 

14.2 

5.5 

2<i . l 

16.9 

14.9 

15 .1 

4 .3 

21.2 

20.8 

4 . 4 

31.8 

7.2 

8.6 

10.9 

3.9 

28.2 

36.0 

37.0 

34.2 

44 .4 

32 .0 

32.5 

37.2 

28.5 

33.2 

31.9 

33 .3 

32.0 

76.7 

30.6 

35 .5 

45 .3 

38 .5 

38.8 

30.9 

35.6 

30.5 

31.4 

28.6 

42.7 

26.9 

28.2 

37.4 

32.7 

42.0 

28.2 

28.8 

15 .1 

23.2 

34.8 

32.4 

32.8 

34.4 

13.9 

22.8 

17.3 

18.2 

12.8 

19.8 

16.5 

17.7 

19.2 

19.0 

21.8 

17.3 

18.4 

3.8 

14.4 

22.5 

13.7 

17.8 

22.9 

L a b o r a t o r y 
H y d r a u l I c 

C o n d u c t i v i t y * 
(cm/sec) 

8.0 X 10" 

6.3 X 10" 

9.9 X 10" 

2.2 X 10 

6.1 X 10' 

-8 

Field 
Hydraulie 

Conductlvi ty 
(cm/sec) 

4.8 X 10"* 

9.4 X 10 -6 

6.8 X 10 
1.3 X 10 

2.0 X 10" 

2.0 X 10"* 

-4 1.1 X 10 

3.1 X 10" 

3.2 X 10"* 
1.0 X 10"^ 

Hethod** 
Honi torlng 

Uell 

UB 

12B 

12 
12A 

13B 

13A 

14A 

14B 

15B 

15A 
15 

Screened 
Geologic 
Unit*** 

T i l l 

T i l l 

T i l l 

T i l l 

Sand lens in t i l l 
Dolostone 

T i l l 

T i l l 

T i l l 

T i l l 

T i l l 

T i l l 

T i l l 

T i l l 

T i l l 

Louer Glaclofluvial 

Tin 
Claclolacustrine/Harlne 
and T i l l 
T i l l 

Lower Glaclofluvial 
Dolostone 
T i l l 

T i l l 

* Laboratory permeability tests were run on undisturbed samples in a pressure perneameter. 
** Hethod used to determine hydraulic conductivity: I) Bouwer and Rice (1976); 2) llvorslev (1951). 
*** If well i s screened in more than one geologic unit, the underlined unit is the one for which grain size analysis was conducted. 
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Table 4-1 (cont'd) 
Physical Soils Analyses Summary Table 

Labora tory Field 

Sample 
I.D. # 

Sampling 
Date 

Sample 
Depth 
(fe e t ) 

Grain Size 
X Gravel X Sand 

Ana l y s i s 
Z S i l t X Clay 

HydrauIIc 
Conduct1vlty* 

(cm/sec) 

HydrauIIc 
Conductivity* 

(cm/sec) Hethod** 
Hon!torlng 

Uell 

Screened 
Geologic 
Unit*** 

HU-16 6 11-06-85 70-71.5 4.9 38.5 35.5 21.1 5.0 X 10"' ... ... ... T i l l 

HU-16 7 11-06-85 75-76.5 25.6 28.2 23.5 22.7 - — ... ... ... T i l l 

HU-16A 3 11-04-85 35-36.5 1.3 25.3 52.8 20.6 — - 1.2 X 10"'* 2 16A T i l l 

HU-16B 10 10-16-85 18-18.5 47.8 40.3 11.9 0.0 ... 2.0 X 10"'' 1 16B Glactolacustrine/Marine and 
Lower Glaclofluvla1 

HU-17 3 10-23-85 10-11.5 0.0 1.0 66.2 32.8 ... ... ... ... Glaclolacustrine/Harlne 

HU-17 8 10-23-85 35-36.5 24.9 34.1 27.8 13.2 ... ... ... ... T i l l 

HU-17 13 10-23-85 60-61.5 7.5 36.8 37.3 18.4 5.4 X 10"' ... ... ... T i l l 

HU-17 15 10-25-85 70-71.5 8.4 36.7 35.5 19.4 3.6 X 10"' ... ... ... T i l l 

HU-17 18 10-28-85 85-86.5 6.1 36.9 37.2 19.8 6.2 X 10"' 
2.2 X 10"* 2 17 

T i l l 
Dolostone 

HU-18 2 10-18-85 5-6.5 13.8 40.9 34.7 10.6 ... --- ... ... Upper Glaclofluvla 1 

HU-18 4 10-18-85 15-16.5 4.2 37.8 43.5 14.5 — 6.6 X 10"* 1 18B T i l l and Upper G l a c i o f l u v l a 1 

HU-18 8 10-18-85 35-36.5 11.4 34.5 33.7 20.4 ... 
6.0 X 10"* 2 18 

T i l l 
Doloatone 

HU-18 11 10-18-85 50-51.5 10.2 34.7 35.1 20.0 5.4 X 10"' ... ... ... T i l l 

HU-19 4 10-07-85 15-16.5 20.1 34.0 32.0 13.9 ... ... --- ... Tin 

HU-19 8 10-07-85 35-36.5 9.7 37.0 34.3 19.0 — ... ... ... T i l l 

HU-19 12 10-09-85 55-56.5 12.8 35.6 33.7 17.9 ... 
6.5 X 10"* 2 19 

T i l l 
Dolostone 

HU-20 4 9-26-85 15-16.5 11.2 37.3 34.3 17.2 ... 1.6 X 10"* 1 2 OB T i n and Upper Glaclof luvla 1 

HU-20 8 9-26-85 35-36.5 16.0 33.5 32.2 18.3 ... 1.0 X 10"* 2 20A T i l l 

HU-20 12 9-26-85 55-55.8 21.1 36.2 28.7 14.0 ... ... ... ... T i l l |J 

HU-21 5 9-24-85 20-21 23.5 35.4 28.6 12.5 1.3 X 10"* I 21B T i l l / 

* Laboratory permeability tests were run on undisturbed samples in a pressure perneameter. 
** Hethod used to determine hydraulic conductivity: 1) Bouwer and Rice (1976); 2) Hvorslev (1951). 
*** I f well i s screened i n more than one geologic u n i t , the underlined u n i t Is the one for which grain size analysis was conducted. 



Table 4-1 (cont'd) 
Physical Soils Analyses Summary Table 

Laboratory F i e l d 

Bor ing 
No. 

Sample 
No. 

Samp l i n g 
Date 

Sample 
Depth 
( f e e t ) 

G r a i n S i ze 
X Grave l 7. Sand 

Ana l y s i s 
X S i l t 

1 

X Clay 

Hydrau11c 
C o n d u c t i v i t y * 

(cm/sec) 

H y d r a u l I c 
C o n d u c t l v i t y 

(cm/sec) He thod** 
H o n l t o r I n g 

U e l l 

Screened 
Geo log ic 

U n i t * * * 

HU-21 11 9 -24 -85 50 -51 .5 2.9 38.6 3 5 . 1 22.4 6.3 X 1 0 " ' — . . . . . . T i l l 

HU-21 13 9 -24 -85 60 -61 .5 6.4 25.6 34 .0 34 .0 4 .2 X 1 0 - ' - . . . . . . T i l l 

HU-21 15 9 -24 -85 70-71 .5 11.7 37.2 34 .5 16.5 1.8 X 10"8 
2.7 
4 .7 

X 

X 10" * 
2 
1 

21 
22B 

T i l l 
Dolos tone 
F i l l and T i l l 

HU-2 3A 5 8 -15 -85 20 -21 .5 0 8 .3 2 1 . 0 70.7 -" - 7.4 
1.0 

X 

X 

1 0 - ' 
1 0 " ' 

I 
2 

2 3B 
23A 

G l a c l o l a c u s t r i n e / M a r i n e 
T i n and G l a c l o l a c u s t r l n e / 
Har lne 

HU-24A 7 8 -22 -85 30 -31 .5 1.5 17.2 6 4 . 9 16.4 -- - 3.5 
4 .0 

X 

X 

1 0 - ' 
10 " * 

2 
1 

24A 
24B 

T i l l and Lower G l a c l o f l u v i i 
T i l l and G l a c l o l a c u s t r l n e / 
Har lne 

HU-2 5A 4 9 -04-85 15-16.5 4 .8 34.2 4 4 . 9 16 .1 -- - l . l X 10-5 1 25B T i l l 

HU-25A 6 9 -04-85 25 -26 .5 0.7 76.9 18 .1 4 .3 — - 2.7 X 10-5 2 2SA Lower G l a c l o f l u v l a 1 

HU-26A 9 10-18-85 16-18 3.3 27.9 4 9 . 2 19.5 -- - -- - . . . . . . T i l l 

HU-26A 15 10-18-85 38-40 11.7 39.6 32.5 15.2 — - 3.0 X 10-5 2 26A T i l l 

HU-27A 3 8 -29 -85 10-11 .5 15.0 33.3 31 .9 19.8 — - 4.4 X 10"5 1 27B T i l l 

MU-27A 7 8 -29 -85 30 -31 .5 0 .2 31.7 4 2 . 6 25.5 — - — - . . . . . . Lower G l a c l o f l u v l a 1 

HU-27A 8 8 -29-85 35 -35 .5 15.7 41 .6 30.2 12.5 -- - 3.5 X 10"5 2 27A Lower G l a c l o f l u v i a l 

* L a b o r a t o r y p e r m e a b i l i t y t e s t * were run on u n d i s t u r b e d samples In a p ressu re permeameter. 
* * Hethod used to d e t e r m i n e h y d r a u l i c c o n d u c t i v i t y : 1) Bouwer and R ice ( 1 9 7 6 ) ; 2) Hvors lev ( 1 9 5 1 ) . 

* * * I f w e l l I s screened I n more than one g e o l o g i c u n i t , the u n d e r l i n e d u n i t i s the one f o r which g r a i n s i z e a n a l y s i s was conduc ted . 
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reports for grain size analyses. The geologic logs for monitoring wells 

and soil/waste borings are in Appendix A and C, respectively. 

Rising head, single well response tests were conducted to determine 

the ±n_ situ hydraulic conductivity of the various geologic deposits in 

which the wells are completed. The determination of hydraulic 

conductivity i s based on the standard methods described by Hvorslev 

(1951) or Bouwer and Rice (1976), depending on which method is most 

appropriate for the type of well construction and the hydrogeologlc 

conditions at each well or piezometer. Results of single well response 

tests are contained in Appendix G. The laboratory hydraulic 

conductivity tests were performed on a flexible-wall pressure 

permeameter using procedures outlined in the Site Operations Plan (RMT, 

1985a). The test results can be found in Appendix F. 

The upper glaclofluvial deposit consists of predominantly s i l t y 

fine sand up to 13 feet thick. I t i s found at the ground surface over a 

limited portion of the GM f a c i l i t y . I t was observed in samples 

from borings B-245, B-246, MW-11, MW-18, and MW-20; and in earlier 

(Dames & Moore, 1981a, 1981b) boring logs for MW-9, MW-5, MW-103, and 

MW-110. The upper glaclofluvial deposit was also observed east of the 

unnamed tributary and to the north of well cluster MW-17 by Catlin and 

others (1983). Grain size analysis on one sample from the upper 

glaclofluvial deposit indicates a composition of 14% gravel, 41% sand, 

35% s i l t , and 10% clay. No lab permeability or In situ hydraulic 

conductivity data were available for the upper glaclofluvial deposit. 

The glaclolacustrine/marine sediments are a slightly s i l t y clay 

unit that i s up to 24 feet thick. I t is found at or near the ground 

surface in a band paralleling the St. Lawrence River. Grain-size 
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analyses of two samples of t h i s material had s i l t and clay contents of 

88 to 99 percent. Hydraulic conductivity values for single well 

response tests i n wells completed i n the glaclolacustrlne/marlne deposit 

ranged from 1.0 x 10"^ cm/s to 7.4 x 10"^ cm/s (Table 4-1). The high 

hydraulic conductivity i s probably due to horizontal bands or lenses of 

s i l t w i t h i n t h i s u n i t . No laboratory hydraulic conductivity analyses 

were conducted on samples from t h i s deposit. 

The g l a c i a l t i l l i s a massive, dense, s i l t y to sandy grey t i l l . 

East of the plant, i n the area of the I n d u s t r i a l L a n d f i l l and beneath 

the East Disposal Area, the unit i s divided i n t o 30 feet of brown t i l l 

overlying grey t i l l . The brown t i l l may represent a thick weathering 

p r o f i l e of the grey t i l l . The remainder of the s i t e is underlain by the 

grey t i l l . 

Grain size analyses were conducted on 43 samples from the g l a c i a l 

t i l l . The t i l l consists of 10 to 25 percent clay, 20 to 55 percent 

s i l t , 24 to 38 percent sand, and. 1 to 27 percent gravel. Laboratory 

v e r t i c a l hydraulic conductivities of 9 t i l l samples collected between 

the depths of 20 to 87 feet ranged from 3.6 x 10~^ to 2.2 x 10~^ cm/s. 

The predominantly horizontal hydraulic conductivity values for 1 ^ s i t u 

single w e l l response tests i n wells completed only w i t h i n the upper 40 

feet of the t i l l ranged from 2.0 x 10~^ cm/s to 1.3 x 10"^ cm/s 

(Table 4-1). The geometric mean of these eleven f i e l d values i s 2.7 x 

10"^ cm/s. Dames & Moore (1982a and 1982b) f i e l d test data covered a 

range similar to the RI data, 8.9 x 10"^ to 5.0 x 10"^ cm/s. The 

difference between the laboratory and the f i e l d data may be due to 

anisotropy resulting from the presence of very t h i n sandy seams or 

fractures. I t may also be due to the presence of a less permeable t i l l 

below an elevation of 130 to 160 fee t . 
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The lower glaclofluvial deposit i s typically a s i l t y fine sand 

within the t i l l . This unit i s encountered north and northeast of the 

plant, beneath the North and East Disposal Areas and beneath the 

Industrial Landfill. 

The unit is differentiated from the t i l l by grain size 

distribution, sorting and structure. Two submembers of this unit were 

observed during the course of the RI: a sandy member that averages 16% 

gravel, 56% sand, 20% s i l t , and 9% clay; and a less widespread s i l t y 

member that averages 1% gravel, 25% sand, 54% s i l t , and 21% clay. The 

differences are probably the result of changes in deposltlonal 

environments within a fluvial setting. Field hydraulic conductivity 

values range from 3.2 x 10~^ cm/s to 3.5 x 10~^ cm/s (geometric mean of 

9.2 X 10~^ cm/s) for the sandy member of this unit. Field tests 

—4 ' 

performed by Dames & Moore (1982a and 1982b) ranged from 5.9 x 10 cm/s 

to 1.1 X 10"^ cm/s whenever their monitoring wells intersected this 

unit. 

The glaclolacustrlne deposit is a varved s i l t and clay, up to 20 

feet thick, underlying the t i l l northeast of the plant. The unit was 

described in previous investigations (Dames & Moore, 1982) but neither 

the work performed for the Mohawk Tribal Council (Catlin and others, 

1983) or the work conducted during the RI encountered this unit. No 

so i l analyses or hydraulic conductivity data were obtained during the 

Remedial Investigation. Four Dames & Moore wells (1982b) that Intersect 

this unit were reported to yield field horizontal hydraulic conductivity 

values of 3.4 x 10"^ cm/s to 1.1 x 10"^ cm/s. The varved nature of the 

sediments makes i t likely that the vertical hydraulic conductivity i s 

several orders of magnitude less than the measured horizontal 

conductivities. 
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The bedrock beneath the f a c i l i t y i s part of the Paleozoic 

Ogdensburg dolostone (Trainer and Salvas, 1962, Van Diver, 1971; 

MacClintock and Stewart, 1965; Wilson, 1976). The l i t e r a t u r e describes 

the unit as black to grey dolomite or magnesium limestone or sandy 

dolomite. Secondary c a l c i t e and gypsum deposition i s common i n vugs and 

along fractures. Locally, the gypsum can be found i n strata or beds up 

to 5 feet thick (Trainer and Salvas, 1962). The Ogdensburg i s 

essentially f l a t - l y i n g and up to 500 feet thick near the Town of Massena 

(Trainer and Salvas, 1962). Joints are common throughout the area and 

many are enlarged by the dissolution of the rock. Solution openings 

have been reported to depths of 50 feet below the bedrock surface 

(Trainer and Salvas, 1962). 

Eleven monitoring wells were completed i n the bedrock. Core 

samples from the upper 15 feet of the dolostone consisted predominantly 

of dark grey, f i n e l y c r y s t a l l i n e , fractured dolomite. Small vugs (1-5 

mm) are numerous i n many core samples and are often f i l l e d with c a l c i t e 

or gypsum. Carbonate p r e c i p i t a t i o n also f i l l s or coats many of the 

fractures. Occasional large vugs, up to one to two Inches i n diameter, 

are found. Very fine p y r l t e crystals are found disseminated through 

some samples. 

Besides the fine-grained dolomite, small amounts of sandy textured 

dolomite, dolomitic shale, shale, and noncarbonate sand are found i n 

some samples. Layers of Intraclasts of dolomite, limestone, or shale 

occur occasionally, and contorted bedding and algal mat-like structures 

were observed i n some of the samples. 

Rock quality designations for core samples ranged fjom 0.0 f o r 

run 1 i n MW-14 to 0.94 i n run 2 of MW-21. The average RQD for 21 core 
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runs was 0.61. Hydraulic conductivity values for 8 single-well response 

tests in six bedrock wells completed during the RI ranged from 

1.0 X 10"^ cm/s to 2.7 x 10"^ cm/s (Table 4-1) with a geometric mean of 

3.4 X 10~* cm/s. Dames & Moore (1982a) reported single-well test 

results of 7.7 x 10"^ and 2.1 x 10"^ cm/s for wells MW-6B and MW-105, 

respectively. Trainer and Salvas (1962) summarize 23 aquifer tests from 

the Massena-Waddington area. The hydraulic conductivity values from 

—5 —2 these tests range from 7 x 10 cm/s to 7 x 10 cm/s with a median 

value of 1 X 10 cm/s. Specific storage coefficient values of 5 of 

these aquifer tests ranged from 3.1 x 10"^ to 6.1 x 10~^ 1/ft. 
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4.5 Raquette Point Water Supplies 

4.5.1 Water Use 

The St. Regis Mohawk Health Services conducted a survey of 

residents on Raquette Point during the autumn of 1985. They 

Identified approximately 190 residents %»ho live on the Point 

(Figure 4-13). Five commercial establishments and one school with 

•I ' 

water supplies were also Identified. 

The survey attempted to determine the source of water for each 

residence on Raquette Point. Not a l l residents were covered in the 

survey; therefore, the following numbers are only estimates. The 

source of potable water for about 15 percent of the Raquette Point 

residents was not determined. 

The St. Lawrence River is used by approximately 10 percent of 

the residents. A homeowner typically extends a 1- to 2-inch 

diameter pipe several tens of feet into the river and draws the 

water into the home with a jet-pump or centrifugal pump. 

Most residents (55%), the school, and a l l five commercial 

establishments use ground water as a potable water supply. A total 

of 36 wells were sampled in the course of the RI (Table 4-5). A l l 

the residential water supply wells identified by the Health Service 

were sampled at least once. Both hand dug, stone-lined wells and 

steel-cased d r i l l e d wells are used on Raquette Point. Well 

depths, where known, ranged from 8 to 225 feet. The wells draw 
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Table 4-5 

Summary of Residential Water Supplies Sampled on Raquette Point 

Well # Well Owner 

IRR-1 Akwesasne Tobacco Shop 
2 Ahnawate Diner 
3 Ahnawate Corner Store 
4 Akwesasne Notes/Indian Times 

Loren Thompson, Peter Blue Cloud 

Well Type 

drilled 
drilled 

? 
7 

Well Depth 

? 

53 
? 
? 

Comments 

H2S odor 

iron odor 

5 Akwesasne Freedom 1 School drilled 70 H2S odor 
6 Randall Jacobs Garage drilled 58 H2S odor. 

greenish tint 
7 Jim, Kenneth & George White dug 17 
8 Paul Thompson drilled 70 faint H2S odor 
9 Gladys Gray (Joe Swamp) drilled 89 
10 Leslie Thompson drilled 9 

11 Ida Ransom drilled 55 
12 Tony Cole ? ? H2S Odor 

black color 
13 Gary Cole ? ? strong H2S odor 

black color 
14 Jack Tarbell ? ? 
15 Martin Jock drilled 60 
16 Newton LaFrance spring 12 
17 Angus Dell spring 6 brown tint, 

suspended 
solids 

18 Angus Dell drilled 65 H2S odor 
19 Freeman LaZore dug 28 iron odor 

and color 
20 Aron Oakes spring 8 
21 Mike LaFrance drilled 200 strong H2S odor 
22 Randall Jacobs drilled 118 strong H2S odor 
23 Tom Laughing dug 30 
24 John Cole drilled 130 — — 

25 Richard Skidders drilled 30 
26 Arthur Cook drilled 90 
27 Akwesasne Resort (Stewart White) ? ? 
28 Jesse Dlabo drilled 52 
29 Francis Herne drilled 60 H2S odor 
30 Larry Thompson dug 18 — 

31 Angus Laughing drilled 225 H2S odor 
32 Carl Tarbell drilled ? 
33 Harry Thompson dug 8 
34 Julius Cook (St. Lawrence River) *~ 

35 Tony Barnes (St. Lawrence River) — — ——— 

36 Philip Terrance drilled 85 odor 
37 Aron Oakes drilled 108 odor 
38 Marlon LaFrance dug 7 
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water from glacial deposits or the Ogdensburg dolostone. The 

majority of wells are equipped with jet-pumps; however, some 

drilled wells are equipped with submersible pumps and some dug 

wells are equipped with hand-pumps or buckets. 

A public water system is operated by the St. Regis Mohawk 

Reservation. The system began operation in 1977. Water is drawn 

from the St. Lawrence River, immediately downstream from the mouth 

of the Raquette River. The water passes through diatomaceous earth 

filters and is chlorinated before i t enters the water distribution 

system. Approximately 70,000 gallons of water per day are supplied 

to about 500 residents in the western portions of the Reservation, 

including some 20% of the residents on Raquette Point. Influent 

water and the filtered and chlorinated finished water were sampled 

in November 1985 and January 1986 (Appendix K). The filters are' 

periodically backflushed into a sludge settling lagoon. This 

sludge was sampled in November 1985. A second water supply system 

drawing water from the St. Lawrence River serves the village of St. 

Regis, Quebec, Canada. The intake is located several miles 

downstream from the GH facility and was not sampled. 
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APPENDIX A 

BORING LOGS FOR MONITORING WELLS INSTALLED DURING THE RI 



;2-81) 
LOG or TEST BORING 

RE.SIDUALS MANAGEMENT TECHNOLOGY, INC. 
PROJECT: Ĝ -̂CFD MASSENA RI/F^ . 
LOCATION: MASSEMA, N̂'̂  
DRILLED BY: IMPIRE SOILS IN\7f'̂ TTrjaTinN'̂  
LOGGED EY;R.BU.qH. .l.HAMMDKin. B •RFHN': 
DATE: 7 OCTOBER 

JOB no.: 269.07 

BORING NO. MW-19 

SURFACF. ELF.V. :181.8' (MSL̂  

SHEET NO.; 1 of 2 

SAMPLF, 
Recovery 

No. Type 

SS 

ss 

GS 

8 

GS 

SS 

SS 

SS 

SS 

SS 

lini 
17 

15 

17 

Moisture 

.Moist 

Wer 

43 Olive-grey s i l t , seme clay, l i t t l e f. to c. 
Z_' Bsand, l i t t l e f. gravel, t r . c. gravel. 

60 

Depth 

VI.<;UAL CLASSIFICATION 

and KeioArks 

1 
5 J 

i:_ BDark grey s i l t , seme clay seme f. 
Z_ " t o c. sand, t r . f. gravel. 

sand, tr.. ir.. 

Danp 

16 

17 

Wer 

Moist 

78 

/J — '•-̂ Ĥ 9^^Y s i l t , l i t t l e clay seme f. to c. 
- •'sand, t r . f. gravel. 

-20 
58 Z_ .BDark grey s i l t and clay,tr. f. to c. sa.nd, t r 

18 

Wet 

DaiiTD 

DaiTTD 

121 -

137 I -

.10. 
Z_ JjDark grey s i l t , sane clay t r . f. to c. sand, 
~ " " t r . f. gravel. , 

-25 

to e. gravel 

Dark grey s i l t and clay, with f. gravel, l i t t l s 
f. to c. sand. 

Z-30 J 
- BDark grey s i l t with clay, t r 
— ^ r r . f, gravel; 

. f. to c. sand, 

83 
-35 

• Dark grey s i l t , some clay, seme f. sand, t r . 
to c. sand, t r . f. gravel. 

J*0 -

CENF.RAL NOTES WATF.R LF.VF.L OP.SF.RVATinM.S 
START: 7 OC^. e=> • WILF, DRILLING: 16.0 -Fr. TV^C 
COhfPLF.TF,: Q OCT 65 
RIG: CMT 7=,, UPON COMPLETION: 
CRF.W CHIF.F: pnqp p-r w^T^Kirp TIME AFTER DRILLING: 
DRILLING MF.THOD: 6 - i r so^'n DEPTH OF WATF.R: 

DEPTH OF CAVE-IN: 



F-.204- (cont'd.) LOG OF TEST BORING 
RESIDUALS MANAGEMENT TECHNOLOGY, INC. 

PROJECT: Q^-RI/FS 
LOCATION: MĴ C.̂ FNA. N̂ " 

DRILLED BY: Rgj 
LOGGED BY; R.BTKH. .7.HAMMOND. iB.REHM 
DATE: 7-Q OCTOBER 1985 : 

JOB NO.; 269.07 

BORING NO. : MW-19 

SURFACE ELKV.; 181.8^ (MSL) 

SHEET NO.: 

SAMPLE 

No. 

10 

11 

12 
GS 

Recovery 

(in) Type 

SS 

SS 

SS 

SS 

Moisture 

18 Danp 

18 

17 

Danp 

N 

92 

71 - BDark grey s i l t w ith clay, l i t t l e f . sand, t r . 
— t o c. sand. 

Moist 77 

Damo 

NX 

NX 

24 

112 

(21+ rac 

122 

Depth 

VISUAL CLASSIFICATION 

and Remarks 

I As above. 

-50. 
IriS anove. 

-55 
~ BDark grey s i l t , seme clay, sane f . sand, t r . 
— T̂T.. t o c. sand-

RQD= 
0.57 

ROD= 

-60, 

0.75 

:ures) 
-65 

-70 

-7 5 -

^ 0 -

-R5 -

•Dark grey coarse, granular, calcareous dolo­
mite. 
\ Many small vugs with gvpsun; &• ca l c i t e PPtn. 
Black to dk grey dolomitic shale with fbnes 

of very fi n e textured dolomite, occ. very 
fin e disseminated p y r i t e . 
Zones of contorted bedding & reworked frag­
ments of f. textured limestone. 
Fracture w/calcite pptn. at 67.15'. 
Large vug w/calcite, gypsum, and very 
fin e p y r i t e ar 68.00'. 

END OF BORING AT 72.00' 



APPENDIX C 

WELL CONSTRUCTION DIAGRAMS FOR RI MONITORING WELLS 



GM-CFD Massena . 
MW-19 
Ground Elevation: 181.8 ( f t , MSL) 
Date: 10/7/85 

BEDROCK PIEZOMETER 

1.8 
6- 0 STEEL SECURITY 
STANDPIPE 

DEPTH FROM _ . 
GROUND SURFACE ( f t . ) 

0 ' 

3 - 5 

59.5 

72.0 

BEDROCK SURFACE 

3 - I N . 0 OPEN NX 
CORE HOLE, 
APPROX. 10-FT. LONG 

MONITORING WELL 
CONSTRUCTION DETAILS 

RMT 12/20/B5 

269.07 





3 -'X. 

GEOLOGY 

The Massena-Waddington area is in the lowland which separates the 
Adirondack Mountains from the Canadian Shield. This lowland is underlain 
predominantly by lower Paleozoic sedimentary rocks. In the Massena-
Waddington area the rocks are chiefly flat-lying or gently dipping strata 
of Cambrian and Ordovician age. Precambrian crystalline rocks are exposed 
at a few places in the southwestern part of the area. The bedrock, covered 
nearly everywhere by glacial drift, is exposed only locally in stream beds 
and at a few other places. 

Consolidated Rocks 

Table 2 summarizes the succession of consolidated rocks in the Massena-
Waddington area and in the adjacent region to the south, and plate 3 shows 
the inferred distribution of bedrock in the area. The classification of 
rock units used in the mapping is the simplest consistent with hydrologic 
conditions; it has been somewhat generalized from the classification of the 
earlier workers because the scarcity of exposures and detailed well logs 
prevents detailed mapping of the bedrock in the Massena-Waddington area. 

Precambrian Crystalline Rocks 

Crystalline rocks of Precambrian age underlie the entire area, but 
they are everywhere overlain by Paleozoic rocks except at one locality west 
of Potsdam. At and beyond the southern edge of the area Martin (1916) and 
Reed (193^) mapped these rocks in the Canton and Potsdam quadrangles 
(1:62,500), respectively, and described them as gneiss and crystalline 
limestone (marble) with subordinate granitic and mafic igneous rocks. The 
crystalline limestone and much of the gneiss are metamorphosed sedimentary 
rocks referred to the Grenville series; most of the other rocks are intruded 
into them and hence are younger. 

Reddish granite gneiss is exposed at the southern edge of the area 
about 5 miles west of Potsdam (pi. 3). What may be the same rock overlies 
dark-green crystalline rock in well 440-505-2. Well 438-503-1, about 4 
miles southwest of Potsdam, penetrated 236 feet of soft red sandstone 
(probably Potsdam sandstone) and 217 feet of underlying white limestone 
(probably of Grenville age). Several other wells in the southern part of 
the area are reported to have penetrated crystalline rocks. A deep test 
hole (456-452-3) drilled at Massena about 1900 reportedly penetrated granite 
after passing through 500 feet of limestone and several hundred feet of 
yellow, red, and white sandstone. None of the well records provi des.. i nfor-
mation about the structure of the crystalline rocks of the Massena-
Waddington area, and, so far as the writers are aware, no other data 
concerning their structure are available. 

Paleozoic Rocks 

Lower Paleozoic rocks, chiefly dolomite with subordinate limestone and 
sandstone, underlie nearly the entire Massena-Waddington area. About two-
thirds of the area is underlain by Ordovician dolomite and limestone 
(pi. 3). A broad band of Cambrian or Ordovician sandstone, with some inter­
bedded dolomite, borders the dolomite on the southeast and south. Despite 
the scarcity of exposures the gross lithologic character of the rocks is 
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Table 2.—Consolidated rocks tn the Massena-Waddington area, 
St. Lawrence County, New York 

Age 

Rock u n i t s In no r the rn S t . 
Lawrence C o . , N. Y. 
( M a r t i n , 1916; Chadwick, 
1919; Reed, 1934) 

Rock u n i t s In Ontar io 
(Wi l son , 1946a) 

Rock u n i t s in the Massena-
Waddington area as used 
in t h i s repor t 

Lower 

Ordovician 

C
h

a
z
y
 

St . Mar t i n fo rmat ion 

Rockc l1 f fe format ion Chazy group Lower 

Ordovician Ogdensburg do lomi te 

Bucks Br idge mixed beds 
B

e
e
k­

m
an

to
w

n
 

Oxford format ion 

March fo rmat ion 

Beekmantown group (predominant ly 
do lomi te w i t h minor sandstone, 
s h a l e , and gypsum beds) 

Lower 

Ordovician Ogdensburg do lomi te 

Bucks Br idge mixed beds 
B

e
e
k­

m
an

to
w

n
 

Oxford format ion 

March fo rmat ion 

Theresa dolomite (predominant ly 
sandstone or calcareous 
sandstone) 

Potsdam sandstone 

Lower 
Ordov lc lan 

o r 
Upper 

Cambrian 

Heuvelton sandstone 

Theresa sandstone 
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fairly well known because hundreds of wells penetrate them; few detailed 
records concerning the character of the rocks penetrated have been preserved, 
however. Relatively few wells are deep enough to pass completely through 
these rocks. The thickest section known at a single place is at Massena, 
where well 456-452-3 reportedly penetrated 500 feet of limestone and several 
hundred feet of sandstone before reaching granite. Wilson (1946a, Map 852A, 
section ABC) suggests a thickness of 500-600 feet of Paleozoic rocks near 
Cornwal1. 

Potsdam sandstone 

Although names for exposures near Potsdam the Potsdam sandstone is not 
well exposed there and, so far as the writers are aware, is not exposed 
anywhere in the Massena-Waddington area. It is the lowermost Paleozoic 
formation around the base of the Adirondacks. The name Potsdam, was long 
applied to Cambrian sandstone immediately overlying crystalline rocks in 
the region extending from New York into the midwestern States, but is now 
restricted to the basal Paleozoic sandstone in part of New York and southern 
Canada. 

In its type area the Potsdam sandstone is a fine- to medium-grained 
quartz sandstone which is commonly pebbly at its base. It is typically 
reddish-brown because of the presence of iron oxide (hematite) as a cement­
ing agent; beds of white sandstone and gray sandstone are also present, 
however. The red sandstone was formerly used extensively in buildings and 
pavements in the village of Potsdam. 

The Potsdam sandstone is about 200 feet thick in St. Lawrence County 
(Fisher, 1956, p. 325). It has been found in at least one well (438-502-1) 
in the Massena-Waddington area, near Potsdam, and perhaps also in the deep 
well (456-452-3) at Massena. 

Theresa dolomite 

The Theresa dolomite, a series of transitional beds between the Potsdam 
sandstone and the dolomitic rocks of the Beekmantown group, is arbitrarily 
separated from the Potsdam sandstone, where both formations are present, at 
the lowermost dolomite layer in the sequence. The Theresa dolomite is about 
300 feet thick near its type locality in Jefferson County, southwest of 
St. Lawrence County, but is probably somewhat thinner in the Massena-
Waddington area. In this area the Theresa dolomite consists of white, gray, 
or brown sandstone, in part calcareous, with subordinate dolomite and shale. 
It is the uppermost Paleozoic formation in about a fifth of the area. At 
several places in the area the older workers recognized a 20-foot bed of 
white sandstone (Heuvelton sandstone of Chadwick, 1915) at the top of and 
conformable with the Theresa beds, and unconformably underlying the next 
higher rocks. In addition, Chadwick (1915; 1919, p. 28) recognized the 
Bucks Bridge mixed beds, a series of strata that are sandy in the lower part 
and dolomitic in the upper part, which lie between the Heuvelton sandstone 
and the Ogdensburg dolomite (table 2). The upper part of the Bucks Bridge 
mixed beds contains fossils of toMer Beekmantown age. Recent work (Fisher, 
D. W., New York State Paleontologist, oral communication, I960) indicates, 
however, that in many places the contact between the Theresa dolomite and 
rocks of Beekmantown age is difficult to recognize, and suggests that the 
relation between the rocks may be a gradational one. For these reasons, and 
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because there are relatively few exposures to permit detailed mapping of 
the stratigraphic units, the writers mapped the Theresa dolomite ( p i . 3) 
to include the Heuvelton sandstone and lower sandy part of the Bucks 
Bridge mixed beds of Chadwick (1915). 

Beekmantown group 

The rocks mapped as the Beekmantown group ( p i . 3) consist of the 
upper part of the Bucks Bridge mixed beds of early Beekmantown age; and of 
the Ogdensburg dolomite of Chadw|ck (1915), which is essentially equivalent 
to Division 0 of the classic Beekmantown section in the Champlain Valley. 

The rocks of the Beekmantown group are largely black dolomite and 
gray dolomite containing subordinate limestone, sandstone, and shale. 
Pyrite Is widely distributed through the rock as disseminated crystals. 
Gypsum is common, chiefly in small veins and thin strata, but locally i t 
has been found in beds 3 to 5 feet thick. 

Rocks of the Beekmantown group are the uppermost bedrock in about two-
thirds of the Massena-Waddington area (pi. 3). The dolomite is 500 feet 
thick at Massena (well 456-452-3) and may be thicker near i t s contact with 
the rocks of the Chazy group. Well 451-451-3 (see log, table 9 and 
f i g . 28) penetrates 200 feet of dolomite and subordinate sandstone believed 
to be entirely in the Beekmantown group. 

Chazy group 

The Chazy rocks were mapped ( p i . 3) on the basis of well logs. In 
contrast to the underlying Beekmantown rocks they consist chiefly of 
limestone and sandstone containing some dolomite and shale. Chazy lime­
stone and sandstone in several test holes on Barnhart Island appear to 
have a total thickness of 50-100 feet; the log of well 459-451-8, at the 
north end of Long Sault Dam, suggests a thickness of about 80 feet. 

Structure 

The bedrock underlying the Massena-Waddington area forms part of the 
southeast limb of a basin, the greater part of which is in Ontario and 
Quebec (Wilson, 1946a, Map 852A)i. The basin is elongated toward the 
northeast. It is about 100 miles long and about 70 miles wide, extending 
northwestward from the foothills of the Adirondack Mountains to the 
Canadian Shield. 

Wherever the writers observed the Paleozoic rocks in the Hassena-
Waddington area they are flat-lying or dip 5^ or less. In most exposures 
where the beds are not flat-lying the strike of the bedding is northeast 
and the dip northwest; in a few places the beds strike northwest and dip 
northeast or southwest. In the Canton quadrangle, near and south of the 
southern edge of the Hassena-Waddington area, Chadwick (1919, p« 9-10 and 
geologic map) found that the structure is characterized by folds which 
strike northeast and by irregular folds, including small domes, which 
trend in other directions. All these data, together with the trends of 
formation contacts north of the St. Lawrence River (Wilson, 1946a map 
852A), indicate that in general the strata in this area dip gently north­
westward tn a honoclinal structure Interrupted by tracts of flat-lying 
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or gently folded rocks. 

Wilson (1946a, p. 33-35, niap 852A, and fig. 3) mapped numerous faults 
north of the St. Lawrence River, most of them in the northern part of the 
lowland near the edge of the Canadian Shield. The faults, which are of the 
tensional type, are concealed in most places but their presence is suggested 
by the Irregular distribution of the rocks. They strike along two dominant 
trends, northeast or east and northwest. Near Ottawa the faults are known 
to have steep dips. 

One fault near the St. Lawrence River, if extended southeast, would 
enter New York about 3 miles southwest of the Massena Power Canal. 
Hydrologic data suggest that a fault may cut the bedrock in this general 
part of the Massena-Waddington area. The presence of highly mineralized 
water and natural gas in a well about 3 miles west-southwest of the north 
end of the Power Canal is reasonably explained by postulating the presence 
of a fault trap (see chapter describing the occurrence of ground water in 
isolated reservoirs in the bedrock, p. 40). 

A fault zone about 200 feet wide was uncovered during excavation for 
the Snell Lock (U. S. Army, 1958b, p. 33). The fault zone strikes N 56°E; 
it is thought to dip vertically and to have a downthrow of 35 feet to the 
southeast. 

Joints are common in all the consolidated rocks in this area. In 
exposures at the surface they are most conspicuous in dolomite because of 
enlargement by solution. However, sections exposed in several quarries in 
dolomite show that the joints have not been widened appreciably below the 
uppermost foot of rock. Moreover, reports by drillers indicate that wide 
openings in the rock, such as those which have been formed by solution in 
carbonate rocks in many regions, are relatively uncommon in most of this 
area. However, openings penetrated in several drill holes at Massena Intake 
(see, for example, logs of wells 457-455-9 and -16) and at Snell and 
Eisenhower Locks show that solution has occurred locally to depths as great 
as 50 feet below the top of the bedrock; in these places the openings 
probably were formed by the solution of gypsum. 

In a few places joints-in exposed dolomite have been widened to form 
small sinkholes at the land surface. It is probable that extensive solution 
openings were developed in the dolomite throughout the area in the past but 
that the upper part of the rock, containing most of these openings, was 
removed by glacial erosion. 

In the walls of quarries observed by the writers horizontal or gently 
dipping fractures, more or less parallel to the bedding of the dolomite, 
are wider and more numerous than steeply-dipping fractures. Moreover, 
hydrologic data from wells show that the horizontal permeability of the 
dolomite is commonly much greater than the vertical permeability. Thus, it 
appears that the horizontal openings in the dolomite are generally larger 
and more abundant than the steeply-dipping ones. 

Other types of openings have been observed in the dolomite in a few 
places but appear to be unimportant. The writers have seen zones or rock 
containing holes a fraction of an inch to an inch or more in diameter in a 
few places. In other places, however, similar cavities have been filled 
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with calcite. And in all these places the rock between the holes is sound 
and tight, and the holes are not interconnected. 

Configuration of the Surface of the Bedrock 

Figure 4 shows the locations of bedrock outcrops in the Massena-
Waddington area and of wells which reach bedrock, and generalized 
contours on the bedrock surface. This map, supplemented by a topographic 
map and by well data in table I I , will aid drillers, property owners, and 
others in estimating the approximate depth to bedrock at places where there 
are no weiIs. 

The surface of the bedrock slopes generally northward. Its most 
prominent feature is a broad valley which trends northeast, passing beneath 
Madrid and Raymondvi11e. A smaller valley underlies the peninsula which 
separates the St. Lawrence and Grass Rivers near Snell and Eisenhower Locks 
(Wilson, 1946b). The small streams in the area do not follow depressions 
in the bedrock surface. The St. Lawrence River crosses several high places 
on the bedrock surface; in places it may have followed a depression in the 
bedrock, but this possibility cannot be verified without data from Ontario. 
Numerous small hills on the bedrock surface are shown on the map. No doubt 
there are many more of these h i l l s , and the true contour pattern must be 
much more complex than that inferred from the scattered data. The map 
suggests that there is no consistent relation between the configuration of 
the bedrock surface and that of the present land surface: some high places 
on the bedrock underlie hills but others have no surface expression. 
Reliable estimates of the depth to bedrock cannot, therefore, be made on • 
the basis of land-surface topography alone. 

Some idea of the complexity of the topography of the bedrock may be 
had from contour maps prepared by the Corps of Engineers (U. S. Army, 
1942), by Wilson (1946b), and by Uhl, Hall & Rich (in the files of the 
Power Authority) in connection with subsurface investigations along the 
St. Lawrence River. (Selected contours from these maps are shown in 
figure 4). 

At some places where the bedrock crops out in the bed of the St. 
Lawrence River It formed rapids. The chief of these were the Long Sault 
Rapids; others included rapids north of Ogden island, at Waddington 
(pi. 2A), and near Galop Island (fig. 3) farther upstream. All these 
rapids were submerged by flooding of the power reservoir. 

Quaternary Deposits 

The unconsolidated deposits which cover the bedrock in the Massena-
Waddington area were laid down during and after the advance of Pleistocene 
ice sheets across the area. The deposits include t i l l laid down by the 
glacial ice, clay and other materials deposited in standing bodies of water 
during and after melting back of the ice, deposits formed by the modifica­
tion of the t i l l and other sediments, and materials laid down after the 
large bodies of standing water had been drained. The sequence of deposits 
in the vicinity of the reservoir is summarized in table 3, The complete 
section is probably present at relatively few places, but the entire 
sequence, except for the peat and stream deposits, has been found at 
several places near the reservoir. 
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Table 3 . - - U n c o n i o l I d a t e d depos i ts near Lake S t . Lawrence, and Quaternary h i s t o r y o f the Maisena-Waddlngton area 
( a f t e r MacCI i n toc l t . 1958. w i t h a d d i t i o n a l data from f i l e s o f U h l . H a l l , i Rich and from f ie l "d 

obse rva t i on ). Youngest depos i ts and events are at the top 

Oepos i ts Major events 

I 

Postglacial deposits 

Peat present locally throughout the area in poorly drained places 
Gravel, sand, s i l t , and clay In and beside stream channels 

throughout the area 

Fort Covington drift 

Marine sand and g r a v e l : a b lanke t o f sand connonly l - I O f t t h i c k , on the unde r l y i ng 
marine c l a y , and wave-washed depos i t s o f g rave l and sand on the tops and s ides o f 
many h i l l s ; con ta in marine s h e l l s ; p o r o s i t y o f rep resen ta t i ve sand, Zf j -kJ percent 

Marine c l a y , s t i c k y , i n pa r t sandy, and s l i t , b l u e - g r a y ; conta ins marine s h e l l s and i n ­
c l us i ons o f p l an t m a t e r i a l ; l o c a l l y con ta ins sand l a y e r s ; p o r o s i t y o f rep resen ta t i ve 
samples, SB-fc** pe rcen t ; comronly 30-60 f t t h i c k ; present i n va l l eys throughout most o f 
the area 

Clay ( v a r v e d ) , , w l t h mixed (slumped) depos i t s o f s i l t , sand , and gravel con ta i n i ng en ­
c losed masses o f t i l l ; found a t many places i n the v i c i n i t y o f the power r e s e r v o i r 
du r i ng subsurface i n v e s t i g a t i o n s ; may be w ide l y present elsewhere in the area 

T i l l ( uppe r ) ; u n s t r a t i f i e d mixed depos i t o f c l a y , s i l t , sand, and s tones ; moderately 
dense and compact ( p o r o s i t y o f r e p r e s e n t a t i v e samples, I5-2S p e r c e n t ) ; brown to 
b l u e - g r a y ; f a b r i c w i t h long axes o f pebbles a l i gned NW-SE; l o c a l l y res ts on bedrock 
s t r i a t e d NW-SE; commonly 20-60 f t t h i c k ; unde r l i es most o f the a rea ; l o c a l l y mantled 
by outwash grave l and sand 

Malone drift 

Clay (varved) and Interbedded s i l t , sand, and gravel 

T i l l (middle); mixed deposit of clay, s i l t , sand, and stones; unstratified, but in part 
Interbedded with the underlying lake deposits; moderately to very dense and compact; 
brown to blue-gray; fabric wl ti\ long axes of pebbles aligned NE-SW; including under­
lying and overlying bedded deposits have been found at many places in the vicinity 
of tha poMvr reservoir, particularly in h i l l s ; water-bearing sandy and silty deposits 
which appear to represent this t i l l and the associated bedded deposits have been found 
in n^ny hil l s throughout the area and probably are present in most hills 

Clay (varved) and Interbedded s i l t , sand, and gravel 

T i l l (lower): unstratified mixed deposits of clay, s i l t , sand, and stones; very dense 
and compact (porosity of representative samples, 10-20 percent); blue-gray; fabric 
with long axes of pebbles aligned NE-SW; rests on bedrock striated NE-SW; commonly 
lO-UO ft thick; widely found in the subsurface in the vicinity of the power reservoir; 
probably present throughout the area 

Deposition in marshes 

Erosion and deposition by streams 

Recession of Champlain Sea 

Continued recession of ice front; eventual Invasion of 
the basin, after It was freed of ice, by salt water, 
with formation of Champlain Sea 

Recession of ice front; formation of proglaclal lake 

Glacial advance from the northwest 

Recession of ice front; formation of proglaclal lake 

Renewed glacial advance from northeast 

Recession of ice front; formation of proglaclal lake 

Glacial advance from the northeast 

> 
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The conspicuous feature of the succession of deposits is the presence 
of two d r i f t sheets composed of the Malone (older) and Fort Covington t i l l s 
and associated deposits. MacClintock (1954, p. 5-6; 1958, p. 24) has 
correlated the Fort Covington glacial episode with the late Wisconsin 
(Valders) episode of the standard section in the midwestern United States, 
and the Malone glaciation with the earlier Wisconsin Gary advance of the 
Middle West. Both d r i f t sheets are known in considerable detail near the reset 
voir, from surface excavations and subsurface exploration. They are known 
in much less detail in the rest of the Massena-Waddington area. 

The sequence and character of the unconsolidated deposits near the 
reservoir are well illustrated by typical sections (figs. 5 and 6) which 
show unconsolidated deposits, 75 to 125 feet thick, overlying the bedrock. 
A basal t i l l unit is overlain by two younger t i l l deposits which are in 
part interrupted beneath the valleys. The t i l l deposits are overlain, in 
turn, by s t r a t i f i e d materials which characteristically include varved 
(fresh-water) clay beneath marine clay. Sandy layers are present in both 
the clay and the t i l l , and in some places between the clay and the upper­
most t i l l . 

The two main t i l l s are the lower (basal Malone) and upper (Fort 
Covington) t i l l s of MacClintock. They are composed of mixed clay, s i l t , 
and stones. Both are dense and compact, but the lower t i l l is considerably 
more so than the upper t i l l , a fact which contributed to d i f f i c u l t i e s 
encountered in excavation of the lower t i l l in much of the construction 
work. Near the reservoir they were identified by Project personnel, using 
the gross characteristics of the materials, other characteristics 
(mechanical composition, density, etc.) shown by laboratory tests, and 
fabric (orientation of pebbles). The two t i l l s are clearly separate 
deposits: their fabric and the striations on underlying rock surfaces show 
that they were laid down during different glacial advances; and the presence 
of brown (weathered) material in the upper part of the Malone d r i f t 
indicates that i t was exposed to weathering processes for some time before 
the advance of the Fort Covington ice. The two t i l l layers were readily 
distinguished in the walls of several open excavations because of the 
presence of permeable materials, from which ground water seeped, at the 
bottom and top of the middle t i l l (table 3, and MacClintock, 1958, frontis­
piece). 

Although several hundred wells have been dr i l l e d completely through the 
unconsolidated deposits in the Massena-Waddington area outside the immediate 
vi c i n i t y of the reservoir, I i t t l e Information regarding the deposits has 
been preserved. Their character in the subsurface, outside the reservoir 
area, is therefore poorly known. A few logs show the thickness of clay in 
valleys. Interbedding of sand or gravel with t i l l in several places (see 
logs of wells 447-513-1, 452-451-7, 455-459-8, 455-503-6, 456-454-10, and 
456-455-33), and the presence of unconsolidated water-bearing materials in 
or beneath t i l l (wells 441-505-4, 453-504-1, 454-459-12, 456-454-6, and -9, 
and 456-456-18, table 11), show that the older (Malone) d r i f t sheet is 
present in much of the area. 

Each t i l l sheet contains interbedded layers of sandy or gravelly 
material a fraction of a foot to several feet thick. (See logs of the 
following wells In table 9: 451-457-2; 452-459-2; 453-507-14; 457-450-7; 
and 458-453-10.) L i t t l e is known about these layers but they appear to be 

- 20 -



250 

200 

134 135 136 137 138 
Survey stations along oils of dike (hundreds of feet) 

100 

Figure 5.—Stratigraphic section beneath part of Richards Landing Dike. 
See plates 2A and 3 for locations of wells. 

lO •> 
— • 

5g 

NW 
250 

200 

... ISO 

a 

m 
in 

g a> 

ID 

1 
Top of dikt (oltitud* 254.5 feet) 

100 L_ZI 
loe 

/ "/ " / " / " / " / " / . / " / " / Beekrtiontewn arow 

260 

200 

^ ^ A A 
A A A A 

^ A A Lower till 
1̂  A Z i ^ A A A A 

/. / . /. / . /. 7^/'. .̂ 
. . . . . . . . ^ 

150 

•/ •/ 7 •/ •/ 7 •/ • / • / / / / 7 7 •/ •/ •/ V V V •/ •/ V / V /Imo 
109 110 III 112 113 114 115 116 

Survey ttotiont along oil* of diki (hundrid* of fttt) 

Figure 6.—Stratigraphic section beneath part of Long Sault Dike. 
See plates 2A and 3 for locations of welfs. 

- 21 



thin tabular or elongate bodies of sorted material, of small extent, which 
are more or less completely enclosed in the t i l l . They are thought to have 
been deposited on t i l l by meltwater beneath the ice, and later to have been 
covered by t i l l . 

The middle t i l l is considered by MacClintock to be part of the Malone 
drift because its fabric is like that of the lower t i l l . The geologic 
interest and practical importance of the middle-till deposits are related 
to the presence of water-sorted materials interbedded with the t i l l . These 
sorted materials are known to have been deposited in lake or pond water 
because they consist in part of varved clays and s i l t s . MacClintock (1958, 
p. 12) believes they were deposited during a sequence of recession, re-
advance, and recession of Malone ice in the water of a proglaclal lake. 

The t i l l In the middle-till deposits has not been recognized during 
the drilling of water wells, probably because It does not differ markedly 
from the lower t i l l except In being weathered in some places. However, 
beds of sorted material have been found batween t i l l deposits in many wells. 
Where these beds are more than a few feet thick, and where they are known 
to be rather extensive, they are thought to represent the middle-till 
deposits rather than local layers of sorted material. Good examples of 
sandy or gravelly beds thought to represent the middle t i l l are shown by the 
logs of the following wells in table 9: 451-451-3, 452-451-7, 455-503-6, 
456-454-10, and 456-455-33. Other wells for which logs are not given 
(441-505-3 and -4; 454-501-17 and -19; and 456-502-2) furnish additional 
examples. 

Figure 7 is an idealized section which illustrates the probable range 
of stratigraphic relationships among the unconsolidated deposits. It is 
likely that each of the layers of t i l l is discontinuous, and that any one 
of them rests on the bedrock in some localities. The valleys between the 
t i l l hills are partly filled with clay except where stream erosion has 
removed i t . This clay is underlain by sand layers, or contains interbedded 
sand, and in some valleys it is also overlain by sand. The middle-till 
deposits, which are thought to be present chiefly beneath the hills (see 
the following paragraphs), crop out on some hillsides above the valley 
floors or terminate against clay or sand layers in the valleys. The t i l l 
hills are locally mantled by outwash deposits and wave-washed material. 
Outwash and marine (Champlain Sea) sands have been blown into dunes, both 
on the hilltops and on valley floors. 

It Is noteworthy that all the wells cited earlier as penetrating the 
middle t i l l are on hi l l s . At some places near the reservoir (see, fpr 
example figure 6) the middle-till deposits extend laterally beneath the 
adjacent valleys; at other places (fig. 5) they do not. In several wells 
on hills (456-456-I8, 454-501-19, and 451-451-3) the bedded deposits are 
above or about at the levels of the adjacent valley floors, and therefore 
probably do not extend beneath the valleys. The relatively few data avail­
able strongly suggest that the middle-till deposits beneath the hills 
commonly do not extend beneath the valleys. On the basis of detailed and 
extensive subsurface studies in the vicinity of the power reservoir Mr. John 
N. Harris, of Uhl, Hall & Rich, concluded (oral communication, 1958) that 
the middle t i l l characteristically occurs in the hills near the reservoir 
and that it probably is present in most of the elongate hills elsewhere in 
the Massena-Waddington area. The writers believe that the subsurface data 
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available outside the reservoir area, already cited, and the surface form 
of the hills substantiate this conclusion. 

The evidence from the form of the hills Is as follows. The land 
surface in the Massena-Waddington area Is marked by two dominant types of 
physiographic features: (l) elongated hills whose long axes commonly trend 
northeast-southwest, giving the topography a conspicuous grain; and (2) 
broad valleys with flat or gently sloping floors which lie between the hills . 
These features are chiefly of deposltlonal origin and are composed of 
glacial drift. Till is a chief or important component of all the hi l l s , and 
it underlies the valleys beneath any clay or sand which may be present. 
MacClintock (1954, p. 9) considers that many of the elongated hills are 
drumlins or are surmounted by drumlins, but recognizes an apparent incon­
sistency between this interpretation and the orientation of the hills 
relative to the direction of the last glacial advance. Drumlins are hi l l s , 
commonly oval or elongated in plan and composed of t i l l , which are present 
in many glaciated regions. They are widely considered to be largely of 
depositional origin and to have been deposited with their long axes parallel 
to the direction of ice movement during the last part of a glacial episode. 
In the Massena-Waddington area the elongated hills trend southwest, even 
though the last (Fort Covington) ice sheet moved southeast. The writers 
believe that, while some of these hills are true drumlins and some are not, 
probably most or all of them owe their form to deposition during the Malone 
glaciation. In some hills which contain deposits of middle-till type the 
top of the lower t i l l is level with or above the adjacent valleys; hills of 
Malone t i l l were present at these places and were not removed by the later 
Fort Covington ice. Most of the examples of the middle-till deposits cited 
above are probably in hills of this type. In other hills the Malone 
deposits are chiefly sand and gravel which also were not completely eroded 
by the Fort Covington ice. 

Figure 8, a section through a hill about 4 miles south of Massena, 
shows that a hill of sand and gravel was present at this site before the 
Fort Covington glaciation. This hill in turn rests on a high part of the 
underlying surface of t i l l and bedrock. Much of this sand and gravel (the 
lower deposit of sand and gravel in well 451-451-3, fig. 8) ts fine grained 
and silty, and a 9-foot layer of sandy and gravelly clay is interbedded with 
the coarser materials; these sediments suggest deposition in standing water. 
MacClintock (1958, p. 12) considers that the front of the Malone ice retreat­
ed by calving in lake water, basing his conclusion on the presence of varved 
sediments interbedded with the middle t i l l . The occurrence of a layer of 
probable lake sediments in well 451-451-3 suggests that the material was 
deposited in a delta at the front of the ice. The writers believe that 
cracks in the ice were more common above buried hills than above flatter 
terrain because of stresses in the ice during its movement across the irregu­
lar floor; that melting proceeded most rapidly in these fractured zones; and 
that streams on the ice or in tunnels or crevasses in it were better 
developed in the more fractured Ice than elsewhere. Such development of 
streams probably would have led to the formation of embayments In the ice 
front above many of the h i l l s , and would thus have facilitated the deposi­
tion of outwash sediments on the hi l l s . During the Fort Covington giaciati 
these bedded deposits were in part eroded and then were covered by t i l l - . 
The younger sand and gravel was similarly deposited in standing water during 
melting of the Fort Covington ice. According to this hypothesis, the bedded 
deposits are likely to be (but are not necessarily) present in any of the 
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hills, but probably are not present beneath the valleys. 

Recession of the Fort Covington ice was also accompanied by the 
development of a proglaclal lake. Unlike the lake of Malone time, however, 
the lake in front of the Fort Covington ice was succeeded by a body of 
marine water, the Champlain Sea. The sections in figures 5 and 6 therefore 
show varved clay, which rests on the uppermost t i l l in the valleys, over­
lain by marine clay. In many places the marine clay is in turn overlain by 
sand deposited during the shoaling phase of the Champlain Sea. This sand 
mantles the clay locally along the valleys crossed by Richards Landing and 
Long Sault dikes but is not shown in figures 5 and 6. During the period of 
submergence by the Champlain Sea many hills were mantled with a layer of 
fossi1iferqus bouldery gravel. This material, considered to have been 
formed from t i l l on the hilltops by waves, is termed winnowed t i l l by 
MacClintock (1958, p. 14). 

Plate 1 shows the distribution at the land surface of the stratified 
deposits of the Champlain Sea (clay and sand), and of the t i l l of the 
younger (Fort Covington) glacial episode. The deposits of the Malone 
glaciation are not exposed. 

The range in thickness of the Individual deposits of unconsolidated 
material is shown in table 3. The thickness of unconsolidated material 
penetrated by 606 wells in the Massena-Waddington area ranges from 0 to 
166 feet (well 454-502-8); in 85 percent of the wells the thickness is 100 
feet or less, and in 50 percent of the wells it is 26 to 75 feet. The 
average thickness is about 60 feet. 
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Occurrence 

UnconsolIdated Deposits 

The areal distribution of unconsolidated deposits at the land surface 
in the Massena-Waddington area (pi. 1) is characterized by the presence of 
t i l l beneath the hills and of stratified deposits, chiefly clay covered by 
a thin layer of sand, beneath the valley floors. The t i l l undoubtedly 
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extends beneath the stratified deposits in the valleys. Stratified 
deposits also cover the t i l l on some hills. Taken as a whole, both the 
ti l l and clay are relatively impermeable. However, both contain inter-
stratified layers of sandy and silty material which are relatively 
permeable. The wide range in permeability of the materials, and the 
interstratification of beds in many places, are important in determining 
the water-bearing characteristics of the unconsolidated deposits. 

Unconfined ground water 

The surficial deposits (and locally the bedrock where i t is at or 
near the land surface) in the Massena-Waddington area constitute several 
unconfined aquifers, each of which lies between and is drained by two of 
the major surface streams. Within each Interstream tract the deposits 
form one more or less continuous aquifer with one main water table; the 
aquifer and the water table may be discontinuous locally where Impermeable 
material such as tight clay is present. In each aquifer the unconfined 
ground water moves from the hilltops into the flanking valleys, and thence 
toward the larger valleys, and eventually ts discharged into one of the 
master streams. Each aquifer ts a dynamic system from which water is 
continually being discharged (at an ever-changing rate), and to which 
water is being added intermittently. With continual adjustment of head, 
and hence of rate of flow, a state of approximate balance is maintained, 
under natural conditions, between rates of discharge and recharge. 

Plate 2B shows the configuration of the water table in April 1957 in 
the tract between the St. Lawrence and Grass Rivers. The relief on the 
water table reflects the surface topography; that i s , the water table 
stands higher beneath the h i l l s than beneath the valleys. 

Flow of the unconfined ground water is in the direction of the slope 
of the water table (perpendicular to the contours shown in pi. 2B). Much 
of the discharge of the ground water is through seeps which feed streams 
and marshes on the valley floors at places where the water table stands at 
the level of the valley floors; the discharge occurs because the clay, 
which generally underlies the surficial sand in the valleys, is too 
impermeable to permit much water to flow through i t , and because where the 
sand is thin it may be completely saturated without providing sufficient 
gradient to transmit the ground water down the valley. The unconfined 
ground water is also discharged in other ways. In places on the slopes 
and valley floors where the water table is near the surface, ground water 
ts returned to the atmosphere by evaporation from the soil and by trans­
piration of plants. Finally, water levels and chemical-qua1ity-data for 
artesian aquifers tn the unconsolidated deposits and in the bedrock show 
that tn sotne places the unconfined aquifers also discharge water by leakage 
into the deeper aquifers at places where the water table stands higher than 
their piezometric surfaces. 

Recharge of the water-table aquifers is chiefly by the Infiltration 
of water which falls on the land surface. Some recharge probably occurs 
also by upward leakage from artesian aquifers at places where the. piezom­
etric surface stands higher than the water table, as tn some valleys. As 
ts noted in the section describing fluctuations of ground-water levels, 
recharge to the water-table aquifer occurs chiefly in the autumn and in 
the spring. 
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The permeability of water-bearing material In the unconfined aquifer 
between the St. Lawrence and Grass Rivers was determined at tKree localities. 
Wells 454-502-1 (in t i l l ) and 453-507-6 (in sand) were tested by pumping; 
surficial sand at Waddington was tested by a laboratory method. Both 
deposits of sand that were tested are deposits laid doMn In the Champlain 
Sea during Its late stage, but the sand tapped by the well is finer than 
that at Waddington. 

Well 454-502-1 was pumped dry in 35 minutes, and the subsequent recovery 
of the water level was measured. Because the duration of pumping was very 
short relative to that of recovery (which required 6 days) the test data were 
treated as if a single large bucketful of water had been removed from the 
well, and were analyzed by a "bailer" method devised by Skibitzke (Ferris and 
Knowles, 1955. p. 33-34). The value obtained for the coefficient of trans-
misstbility 1/ of the t i l l ts about 20 gallons per day per foot. Because the 
water level in the well was lowered about 14 feet by the pumping, the 
coefficient of permeability of the t i l l at the prevailing ground-water 
temperature (45®F) is about 20/14 or about 1.4 gpd per square foot. Adjusted 
to a temperature of S(PF (Wenzel, 1942, p. 62) for comparison with the 
laboratory value cited tn a later paragraph, the permeability is 1.8 gpd per 
square foot, (it ts possible that these values for the transmisstbi1ity and 
permeability are too high because it was assumed that no water flowed into 
the well from below, a condition which probably was not fulfilled.) 

Well 453-507-6 was pumped dry in 6 minutes. The water level returned 
approximately to its former static position in 1̂  days. The data were 
analyzed as tn the test of well 454-502-1. The coefficient of transmissibi-
lity of the sand is about 32 gpd per foot, and the coefficient of per­
meability at field temperature ts 32/5 or about 6.4 gpd per square foot. 
(Adjusted to 60OF the permeability ts 7.5 gpd per square foot.) The 
assumption that no water flowed into the well from beneath appears to be 
valid because the well taps nearly the entire thickness of sand. The sand 
is underlain by clay. 

The values of permeability noted above are approximate average values 
for the t i l l and the sand tested because these materials are not homogeneous 
at these localtties. 

The permeability of the sand sampled at Waddington, tested by a method 
described by Wenzel (1942, p. 64), is about 300 gpd per square foot. This 
sand is coarser than that penetrated by well 453-507-6 and does not contain 
much s i l t and clay. The result of the test ts not strictly comparable with 
those of the two pumping tests. In the laboratory the permeability was 
measured vertically (perpendicular to the bedding), while in the other tests 
the permeability determined reflects chiefly the effects of horizontal flow. 
Moreover, the very small sample (a few hundred grams) tested tn the 
laboratory may be less representative of the aquifer than the much larger 
samples tested by pumping. However, the range in permeability suggested by 

^ The coefficient of transmisstbiIity, a measure of the rate at which 
an aquifer transmits water, ts expressed in terms of gallons per day through 
a strip of the aquifer 1 foot wide, perpendicular to the direction of flow 
of the water, extending the full height of the aquifer, at a gradient of 1 
foot per foot. It is equal to the permeability multiplied by the thickness 
of the aquifer. 
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the three values obtained appears reasonable as an approximation for the 
unconsolidated materials in this area. Part of the t i l l and most of the 
clay are probably less permeable than the t i l l tested, and well-sorted 
sand and gravel present locally may be somewhat more permeable than the 
sand sampled at Waddington. The low permeability of the sand tested by 
pumping, 7.5 gpd per square foot, ts attributed to the fact that i t is 
fine and contains considerable s i l t and clay. The much more permeable 
sand at Waddington, on the other hand, is medium grained and well sorted. 

The physical significance of such values for permeability may be 
illustrated as follows: i f the gradient of the water table in the t i l l is 
taken as I foot in 50 feet (a figure representative of conditions tn many 
hi l l s tn this area) the quantity of ground water which moves through 1 
square fcx>t of saturated t i l l (section taken perpendicular to direction of 
flow) is l/50th of 1.8 or about 0.03 gpd; a water-table gradient of I foot 
in 200 feet in sand like that sampled at Waddington would cause 1/200th of 
300, or 1.5 gpd, to move through each square foot of aquifer. Pumping 
from a well increased the water-table gradient near i t and hence increases 
the rate of flow of the water. Nonetheless, even materials several times 
more permeable than those tested by pumping would yield only small 
quantities of water to wells. This explains why numerous wells which once 
yielded adequate domestic water supplies from t i l l were inadequate after 
pressure water systems and indoor plumbing came into use, and why many 
other wells tn t i l l yielded supplies sufficient for single families even 
after the advent of pressure systems but proved inadequate when the use of 
water increased under the more crowded conditions of the construction 
period. 

The distribution of the unconsoltdated deposits (pi. 1), considered 
in conjunction with local conditions of topography and drainage as observed 
in the field, indicates that tn the more thickly-settled parts of the 
Massena-Waddington area and In the remaining parts most suitable for 
settlement the relatively impermeable t i l l Is more widespread than the 
relatively permeable deposits of sand or gravel. Moreover, in many places 
where sand ts at the surface it is only a few feet thick and is underlain 
by relatively impermeable t i l l or clay. The quantity of water which can 
be obtained from the unconfined aquifer In the unconsolidated deposits is 
therefore small tn most parts of the area. 

Despite the relatively low permeability of the surficial deposits 
which constitute the unconfined aquifers, these aquifers have been 
economically important In the past because they have provided domestic 
and farm water supplies to large numbers of dug wells. A few dug wells, 
particularly those in the more permeable and thick deposits of sand (for 
example, wells 452-506-1 and 455*458-l6) produce moderately large farm 
supplies. Few new wells are now constructed in the unconfined aquifers, 
chiefly because the quantities of water available tn many places are 
limited and because many of the dug wells go dry during many or most years. 

Confined ground water 

Layers of sand and gravelly sand in clay or t i l l , or Interbedded with 
these deposits or lying between them and the bedrock, form confined 
aquifers In the unconsolidated deposits In the Nassena-̂ i/addlngton area. 
These aquifers are best kiKMn tn the vicinity of the power reservoir 
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because of the extensive excavations and subsurface explorations there, but 
enough of them have been found elsewhere to show that they are probably 
present in the glacial d r i f t throughout the area. 

Aquifers in clay.—The clay in the Massena-Waddington area ts relatively 
impermeable and does not yield water to wells. Locally, however, i t contains 
layers of permeable sand which transmit water in usable quantities. Such 
layers are known to occur tn clay near the reservoir; they have not been 
reported elsewhere tn the area, but in a number of places layers of sand 
have been found between clay and the underlying t i l l . 

Sand layers in clay were found in many test holes along the Richards 
Landing Dike ( p i . 2A). One layer, shown tn figure 5 in the center of the 
valley just beneath the cutoff trench under the dike, ts at least 590 feet 
long (along the valley) and more than 200 feet wide (across the valley). 
Its thickness ranges from a few inches to 2 j feet, and its upper surface is 
10 to 15 feet below the land surface at the toe of the dike. The sand is 
fine to coarse, s i l t y and pebbly, and contains marine shells. This layer, 
which is tapped by numerous observation weiIs (for example, 456-457-13, 
tables 9 and I I ) and pressure-relief wells (for example, 456-457-55), 
contains water under artesian conditions. The aquifer was tested in 1957 
by pumping from a well finished in i t and observing water-level changes in 
several observation wells; the rate of discharge was 2 gpm for a period of 
4 days. The coefficient of transmisstbi1tty determined by this test ts 
about 500 gpd per foot; the coefficient of storage 1 / is about 0.0005. The 
gradient of the piezometric surface, measured tn a section along the valley, 
was about 1 foot in 600 feet just before the test; the total flow through 
the aquifer under natural conditions (the product of gradient, coefficient 
of transmisstbi1ity, and width of aquifer) was therefore about 1/600 x 500 
gpd per f t x 200 f t = 167 gpd. The coefficient of permeability of the 
aquifer, in gallons per day through a square foot of the material 
(perpendicular to the direction of flow) is about 500/2 or about 250 gpd 
per square foot. This aquifer was not entirely cut off during construction 
of the dike and the pumping test showed that pressure changes are feadily 
transmitted beneath the dike. The source of the water in the aquifer is 
thought, on the basis of the test data and of non-pumping water levels, to 
have been a pond a short distance north of the dike. (The possibility that 
the increased pressure which would be transmitted through the aquifer after 
flooding of the reservoir might endanger the dike was recognized by Project 
personnel, and pressure-relief wells were constructed by the Power Authority 
along the south side of the dike.) Although the reservoir level has been 5 
to 6 feet higher than the former level of the pond (tn which the water-
surface altitude was about 234.5 feet In July 1957), the pressure, tn the 
aquifer downstream from the dike has been only slightly greater than i t was 
before flcxjding of the reservoir because the relief wells readily discharge 
the additional water now being transmitted through the aquifer. 

1/ The coefficient of storage is the volume of water the aquifer 
releases from or takes into storage per unit surface area of the aquifer 
per unit change tn the component of head normal to that surface. For 
example, the storage coefficient determined for the sand aquifer at Richards 
Landing Dike indicates that 0.0005 ciibtc foot of water (about 0.004 gal.) is 
released from each section of the aquifer one foot square when the pressure 
declines one foot. 
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Other test and observation wells near the reservoir have penetrated 
sand layers between clay and t i l l (for example, wells 456-453-1, 456-457-25, 
458-451-2, and 458-453-11, tables 9 and 11) or between clay and the under­
lying bedrock (457-454-6). A number of shallow observation wells were 
constructed in clay by the Aluminum Company of America (457-453-10, - I I , 
and -12). Probably no wells obtain water supplies from the clay where it 
does not contain sand layers. 

A former domestic-supply well, 457-454-1, ts thought to tap a sand 
layer tn or beneath clay; the well ts at the edge of a valley underlain by 
clay, and clay was found in a shallow excavation near the well. A 3-foot 
rise of water level in the well (see hydrograph, fig. 22) after flcx>ding 
of the reservoir, which is about 1,000 feet away, shows that the well taps 
a relatively permeable aquifer of considerable lateral extent. The aquifer 
was tested by pouring a measured quantity of water into the well, observing 
the subsequent decline of the water level, and analyzing the data by a 
method described by Ferris and Knowles (1954). The value obtained for the 
coefficient of transmissibt1tty of the aquifer, about 400 gpd per foot, is 
consistent with the interpretation that the well taps a relatively thin 
sand layer. Although this aquifer is probably tn or just beneath the clay 
it is believed to be connected laterally with an aquifer (possibly the 
middle t i l l ) in the hill that lies between the clay-filled valley and the 
reservoir; such a connection would explain the rise of water level in the 
well after the reservoir was flooded. 

Aquifers in till.—The t i l l in the Massena-Waddington area is relatively 
impermeable but it is considerably more permeable than the clay. Nonetheless 
it probably transmits water in usable quantities at relatively few places 
except where it contains layers of sand or where It has been slightly 
sorted. Layers of sand are thought to be of widespread occurrence in the 
t i l l ; and, as has been noted in the chapter on geology, the layers of sand 
and gravel associated with the middle t i l l are thought to be present in 
many or most of the t i l l hills throughout the Massena-Waddington area. 

The logs of numerous wells record layers of sandy or gravelly material, 
a fraction of a foot to several feet thick, in the t i l l ; some of the logs 
note that the sand layers rather than the enclosing t i l l are water-bearing 
in the practical sense. (Good examples of logs In table 9 are 451-457-2, 
452-459-2, 453-507-14, 457-450-7, and 458-453-10.) The presence of these 
layers in the t i l l in so many of the wells for which adequate logs were 
preserved strongly suggests that the effectiveness of a well tn t i l l is 
largely dependent on Its penetrating one or more of these layers. Artesian 
conditions are likely to be developed in some degree at many places in the 
t i l l . Where the t i l l ts composed of slightly sorted material, however', as 
is true near the land surface tn many places, the water ts unconfined. 

In addition to the thin sand layers which appear to be characteristic 
of the t i l l in most places, thicker layers of sand or of interbedded sand, 
s i l t , and t i l l which probably represent the middle t i l l have been found in 
several wells. In test holes along the dikes the middle t i l l was Identified 
by Project personnel on the basts of laboratory tests of the materials. In 
other wells the thickness of these water-bearing layers, their occurrence 
between t i l l sheets, or tn some places their considerable lateral extent 
suggest that the layers are mtddle-tlll deposits rather than sand layers, 
which are likely to be thin, local, and discontinuous. 
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Good examples of these middle-till deposits are shown by the logs of 
wells 451-451-3, 452-451-7, 455-503-6, 456-454-10, and 456-455-33. Wells 
451-451-3 and 452-451-7 penetrated deposits similar in character, sequence, 
and thickness; the two wells are about 1,300 feet apart. Well 454-501-17, 
which taps pebbly ^and beneath t i l l , has for several years provided a water 
supply adequate for a house and 11 tourist cabins; well 454-501-19, about 
150 feet northeast, passed through a 10-foot layer of pebbly sand (reportedly 
more "runny" than the sand tapped by well -17) which Is overlain and under­
lain by t i l l . At these localities the water-bearing layers extend laterally 
for considerable distances. Similar layers of sorted material have been 
found in a few other wells (for example, 456-502-2, and 441-505-3, and -4). 
Water seeps out at numerous places along the west base of the hill in which 
wells 441-505-3 and -4 were drilled; the seeps appear to be at about the 
same altitude as the sand layer tn the wells, and i t is possible that they 
are fed by this aquifer. 

Several wells tn t i l l for which logs are not available probably tap 
the middle t i l l or similar aquifers. One of these (456-455-20, fig. 22) ts 
a 37-foot dug well about nine-tenths of a mile south of Massena Intake and 
across the valley of Dodge Creek from i t . The water level in this well 
responded to flooding of the power reservoir; the well ts therefore connected 
hydraulically wtth the reservoir. Another wei1 (456-456-18), on the t i l l 
hill about nine-tenths of a mile west of Massena intake, was finished in the 
unconsolidated deposits; because the bottom of the casing is at about the 
altitude where the middle t i l l was found at Massena Intake,the well is 
thought to tap that aquifer. 

As is noted in the chapter on water-level fluctuations, the recharge of 
the aquifers tn the t i l l ts by dov/nward movement from the overlying uncon­
fined aquifer except at some places along the edge of the reservoir. 
Discharge probably occurs both by the lateral flow of water to seeps in the 
adjacent valleys and by the flow of water downward to the bedrock. 

The probable wide occurrence of confined aquifers in the t i l l , and 
their successful use for domestic and farm water supply in a few localities, 
suggest that these aquifers might be more widely utilized. That they have 
not been widely used is due partly to failure of some of the wells because 
of clogging by s l i t or sand, with resultant distrust of such wells by 
drillers and property owners, and partly to the difficulty experienced by 
drillers in developing successful wells tn these deposits with open-end 
casing, in some places these aquifers could be used, and would undoubtedly 
yield water of better quality than that in the underlying bedrock. Con­
struction of successful wells would commonly require well screens and 
development by surging and pumping, however, and it appears that the cost 
of these practices might exceed the saving offered by the lesser depths of 
the wells. The places most favorable for attempts to develop any aquifers 
found in the t i l l therefore appear to be where water in the bedrock is known 
to be of poor quality or where nearby wells in the rock are known to be very 
deep and, thus, somewhat expensive. 

ConsolIdated Rocks 

Water in the consolidated rocks tn the Massena-Waddington -area occurs 
nearly everywhere under confined or a r tes ian condi t ions. In a few p l a c e s , 
however, where the bedrock forms h i l l s and is exposed or has a thin s o i l 
cover , the ground water is unconfined. 
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Confined ground water 

The upper part of the bedrock constitutes a more or less continuous 
aquifer which is believed to underlie the entire Massena-Waddington area. 
Water-bearing zones In the deeper parts of the bedrock are thought, on the 
basis of water levels and chemical-quelity data, to be rather effectively 
separated from the upper part of the rock. All these aquifers, except 
locally the one in the upper part of the rock, are confined or artesian. 

Upper water-bearing zones.—Figure 9 shows the generalized configuration 
of the piezometric surface for, and hence the distribution of artesian 
pressure i n, the upper part of the bedrock during June 1958, just prior to 
the flooding of Lake St. Lawrence. In drawing figure 9 water-level 
measurements made tn June 1958 were supplemented with measurements made 
before or after June 1958. A correction factor was applied to the supple­
mentary measurements to make them consistent with the measurements made in 
June 1958. The correction factors are listed In table 4. Except for the 

Table 4.--Factors used, for wells which tap bedrock. 
to adjust water levels 

to their approximate values for June 

Month Factor (feet) Month Factor (feet) 

January -1 July +2 
February -1 August +3 
March -2 September +4 
April -3 October +3 
May -1 November +1 
June 0 December 0 

tract north of the Grass River, tn which water levels rose as a result of 
the flooding, the map ts representative of conditions after June 1958, 
Seasonal and longer-term fluctuations in pressure, which are characteristic 
of nearly all the aquifers, change the altitude of the piezometric surface 
scxnewhat at any given locality but its configuration undoubtedly is l i t t l e 
changed. The following fundamental conclusions about the aquifer in the 
upper part of the bedrock are drawn from this map: (I) recharge of the 
aquifer in most of the area occurs in the interstream tracts (where the 
piezometric surface rises in broad mounds); (2) the aquifer Is drained by 
those surface streams along which the piezometric surface is indented 
upstream; and (3) in a qualitative sense the steep gradients on the 
piezometric surface near the rivers show that the upper part of the bedrock 
has relatively low vertical permeability. These conclusions are discussed 
in the following paragraphs. (Conditions in the part of the area north of 
the Grass River after July 1, 1958, are described in the chapter on water-
level fluctuations.) 

Comparison of the piezometrie-surface map with the map of the water 
table north of the Grass River (pi. 2B) and with water levels for water-
table wells south of the Grass River (table 11) shows that the water table 
ts nearly everywhere higher than the piezometric surface. This fact, with 
the similarity in hydrologic regimen shown by many of the hydrographs for 
both artesian and water-table wells (for example, wells 452-452-1, -7, -9. 
and -10 in fig. 15, which tap aquifers in and beneath a single h i l l ) , 
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Figure 9.—Map showing configuration of the piezometric surface for the upper part of the bedrock 
in the Massena-Waddington a rea , June 1958. 



shows that the aquifer in the upper part of the bedrock receives water by 
downward flow from the overlying unconfined aquifers. Bedrock is exposed 
at so few places that its effect tn receiving recharge directly from pre­
cipitation must be negligible. The form of the piezometric surface shows 
that recharge of the aquifer tn the upper part of the bedrock occurs 
generally tn the tracts between the major surface streams. The presence of 
mounds on the piezometric surface beneath many hills (as, for example, near 
wells 447-450-1, 450-514-2, 451-451-5, and 452-452-9, in fig. 9) shows that 
recharge is evidently more effective beneath hills than elsewhere nearby. 
(A mound on the piezometric surface indicates recharge because ground-water 
movement is outward, away from the mound, in the direction of decreasing 
pressure. Conversely, a depression tn the piezometric surface indicates 
discharge because movement in that region of the aquifer ts tcjward the 
depression.) At some of these places the Increased effectiveness of re­
charge is probably due to the fact that the water table beneath the hill 
stands much higher than beneath the adjacent lower terrain, with a 
consequent greater head difference between aquifers. If sufficient data 
were available, the piezometric surface would undoubtedly show many more 
mounds like those In figure 9; it might also show irregularities between 
large adjacent tracts underlain by t i l l and by clay, respectively, reflect­
ing the somewhat greater permeability of the t i l l . 

The aquifer in the upper part of the bedrock is drained by the major 
surface streams. This drainage, through seeps and springs in the river 
beds, accounts for much of the discharge of the aquifer. Part of the dis­
charge is downward toward deeper zones in the rock, and the deeper aquifers 
are probably recharged chiefly in this way. Pumping also provides part of 
the discharge, and in a few localities appears to drain the upper part of 
the rock more rapidly than it is recharged by lateral flow through the 
aquifer, with the result that some water rises into the local region of 
reduced head from deeper in the rock. 
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Tob I o I I . - - R e c o r d s o f s e l e c t e d jwcMs in t h e Massnno-wadd i ngtpn a r e a , S t . Lowrcncc County 

Well number: Seo SKplonation in sactlon entitled "1PI«I I-numb«r inq syste»n." 

Location: See plates I and 2, 

Owner: ALCOA, Alominum Cofnoany o f A m e r i c a ; PASNY, Power A u t h o r i t y , S t a t e o f New Y o r k . 

D r i l l e r : See l i s t o f d r i l l e r s In T a b l e 6 . 

Type o t w e l l : Aug, a u g e r e d ; O r l , d r i l l e d ( c a b l e - t o o l ) ; D r t ( R ) , d r i l l e d ( r o t a r y ) ; Dug Or I , d r i l l e d in dug w e l l ; 
Ov, d r i v e n . 

Depth o f w e l l : Depth s t a t e d t o n e a r e s t f o o t ; r , r e p o r t e d dep th ( a l l o t h e r dep ths measured ) . 

Depth o f c a s i n g : Depth s t a t e d t o n e e r e s t f o o t ; i n dr11 l ed w e i I s : d e p t h o f bo t tom o f s t e e l c a s i n g ; depth o f 
t o p o f s l o t s o r s c r e e n , where p r e s e n t ; o r dep th o f porous p iezomete r e l e m e n t , where p r e s e n t ; 
In dug wei I s : dep th o f botto»p o f any c a s i n g (such as t i l e o r c u l v e r t p i p e ) which p reven t s 

Ton o f wa te r excep t t h r o u g h b o t t o m ; dep th on^ i t ted f o r s t o n e - c u r b e d dug w e l l s . 

D iame te r ; O iamaters o f dug v e i l s a r e a p p r o x i m a t e ; where two o r more s i z e s o f c a s i n g a r e p r e s e n t In a d r i l l e d 
w e l l t h e t o p and bo t tom d i a m e t e r s a r e g i v e n ; where a d r i l l e d w e l l i s in a dug w e l l the dep th and 
d iamete r o f t h e dug w e l l i s g i v e n . 

Depth t o bed rock : Depth s t a t e d t o n e a r e s t f o o t . 

H a t e r - b e a r i n g meter la I : U n c e n a o l I d a t e d d e p o s i t s o f P l e i s t o c e n e age : S, send ; G, g r a v e l ; c l a y ; T, t i l l ; 
U, undt f l e r e n t l a t e d ; c o n s o l i d a t e d rocfcs: C r y s t a l l i n e , igneous o r metnfnorphic 
c r y s t a l l i n e r o c k s ; Ss , sandstone (Canbr ion and Ordov ic ian ); Ck) I , do l r«? i te o ' 
Beekmantown group o f O r d o v i c i a n age ; I s , l i m e s t o n e of Cha^y d o l o r - i t e (Ordov ic »nn) ; 
R, und i f t o r e n t t a t e d . 

Wflter I f f v e l : H, a d d i t i o n a l w a t e r - l e v e l measurements shown g r a p h i c a l l y i n t h i s r e p o r t ; 
r , a d d i t i o n a l w a t e r - l e v e l fneasurements on t i l e in A lbany of I i ce o f t h e U.S. 
G e o l o g i c a l Survey , Branch o f Ground Water ; r , r e n o r t e d w a t e r - l e v e l measurement 
( a l l o t h e r water l e v e l s measured) ; wa te r l e v e l in f e e t above measur ing p o i n t . 

Method o f I i f t : Putng; ^ . b u c k e t ; Cen, c e n t r i f u g a l ( " s h a l l o w - w e l 1 " pump); C y t , c y l i n d e r ; 
J * , j a t ; P, p i t c h e r pump o r o the r s u c t i o n - t y p e hand pump; Sub, s u b m e r s i b l e ; 
Tu rb , t u r b i n e ; power: f , j i l e c t r i c m o t o r ; H, hand; J h , puffp jack w i t h 
e l e c t r i c or g a s o l i n e m o t o r ; H, w i n d m i l l . 

C h l o r i d e c o n c e n t r a t i o n : ppm, p a r t s per m i l l i o n ; L, a n a l y s i s i n l a b o r a t o r y o f U.S. G e o l o g i c a l 
Survey , Drench o f Q u a l i t y o f Ha te r ( a l l o t h e r v a l u e s o b t a i n e d by 
f i e l d a n a l y s i s ) . 

Use: A, a g r i c u l t u r a l supp l y ( c h i e f l y f o r l i v e s t o c k , c o o l i n g m l I h , and s a n i t a t i o n ) ; C, cotwier-
c i a l supp ly ( c h i e f l y t o r s a n i t a t i o n and s e r v i c e ) ; D, domest ic s u p p l y ; E, s u b s u r f a c e 
e x p l o r a t i o n : I , I n d u s t r i a l supp ly ( c h i e f l y l o r p r o c e s s i n g , c o o l i n g , s a n i t a t i o n , and 
s e r v i c e ) ; M, m u n i c i p a l o r o t h e r p u b l i c supp l y ; N, no t In use ; 0 , o b s e r v a t i o n w e l l ; 
R, p r e s s u r e - r o l i e f w e l l . 

Remarks: ALCOA, Aluminum Company o f Amer i ca ; CE, Corps o f E n g i n e e r s ; PASNY, Power A u t h o r i t y , 
S t a t e o f New Yo rk ; r , r e p o r t e d d a t a ; p iezometer e lement in some o b s e r v a t i o n w e l l s 
is a ceramic c y l i n d e r 6 inches l o n g ; gpm, g a l l o n s per m i n u t e ; gpd , g a l l o n s per day ; 

mgd, m i l l i o n g a l l o n s per dav : T, t empera tu re , degrees F a h r e n h e i t ; i r o n , wa te r c o n ­
t a i n s a r e l a t i v e l y h igh c o n c e n t r a t i o n of i r o n and co fmon ly s t a i n s p o r c e l a i n f i x t u r e s ; 
HgS, w e l l y i e l d s water c o n t a i n i n g hydrogen s u l f i d e ( " s u H u r w a t e r " ) ; l o g , l i t h o l o g i c 
l og in t a b l e 9 : a n a l . , ch(>mtcol a n a l v ^ i s in t a b l e 6 . 

Haasur lng p o i n t ; A l t i t u d e s g i v e n t o t h e n e a r e s t t e n t h o r hundred th o f a t o o t were measured w i t h s u r v e y i n g 
i n s t r u - i e n t s ; a l t i t u d e s g i v e n t o the nea res t f o o t were measured w i t h a ba rome t r i c a l t i f i e t e r 
( b ) o r hand l e v e l ( h ) or e s t i m a t e d f rom t o p o g r a p h i c maps ( o ) . Measur inn p o i n t s f o r w e l l s 
a l o n g d i k e s d e s c r i b e d as o f June I 9 ^ < 
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MAP SHOWING THE LOCATIONS OF WELLS AND SPRINGS WHICH 
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FRANKLIN COUNTY 

ID NO COMMUNITY WATER SYSTEM POPULATION SOURCE 

Municipal Community 

1 Bangor Water D i s t r i c t 300. . .Wells 
2 BrainardsviIle Water D i s t r i c t . . . . .2U0. . .Wells 
3 Burke Water Company. 273. . .Wells 
U Chateaugay Narrows Water Works. . . . 100. . .Wells i i^:^, 
5 Chateaugay Village. 1100. . .Wells ;f-
6 Fort Covington Water D i s t r i c t 900. . .Wells # 
7 Malone Village .8863. . .Salmon River, Wells (Springs) 
8 Saint Regis Falls Water District. . . 9^0. . .Clear Pond 
9 Santa Clara Water Supply 60. . .Wells 
10 Saranac Lake Village (See also No 23 

, F s s f t y r . n , PagR l i f \ ) 7 S n n l a k a F i n w a r 
' 1 1 - l * - ' ' ^ sg i s Mohawk Wa te r System 100. . . S t . Lawrence R i v e r | 
12 inayer^s Corners Water District. '. ! '. RTT! '. .Wei Is [ 
13 Tupper Lake V i l l a g e 613U. . . L i t t l e Simon 8e C r a n b e r r y Ponds, 

^ Tupper Lake ; 

Non Municipal Community 

lU A i r p o r t T r a i l e r Park NA. . . W e l l s 
15 Asp I i n Homes I n c . NA. . . W e l l s 
16 C o u n t r y s i d e Communi ty T r a i l e r P a r k . . .U8 . . . W e l l s 
17 E v e r g r e e n Manor T ra i l e r Pa rk NA. . . W e l l s 
18 Paul S m i t h ' s C o l l e g e . . 1 5 0 0 . . . Lower S t . R e g i s L a k e , W e l l s 
19 P ine Grove T r a i l e r Park 39 . . . W e l l s 
Pn Rpynmp. ; T r a i l p r r . n i i r f . a j Wft I I R—, 

I 21 S t . Lawrence T r a i l e r C o u r t . . . . . . . . W e l l s | 
22 wes t Mo i ra M o b i l e Home P a r k . : ; '. ! TTiS We i i s 
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ST. LAWRENCE COUNTY 

ID MO COMMUNITY WATER SYSTEM 

Municipal Community 

POPULATION SOURCE 

5 
6 

7 
8 
9 
10 
11 

Canton V i I l a g e 
Cotton Water D i s t r i c t #1, 
Conifer Water D i s t r i c t 

Lower Supply 
Conifer Water D i s t r i c t 

Upper Supply 
Crestview Subdivision. . 
Crystal Spring Water 

Assoc i a t ion 
Edwards V i I l a g e . . . . . 
Gouverneur V i l l a g e . . . . 
Hermon V i I l a g e 
Heuvelton V i l l a g e . . . . 
Madrid Water District. . 

10000. 
. 530. 

.Grass River, Wells (Upland Supply) 

.We 11s 

.80. . .Springs 

|-12 Massena V i l l a g e ! 

, .80. . .Springs 
. 7 0 . . . We I Is : 

. 50. . .Wells (Springs) 

.570. . .Wells 
,^285. . .Oswegatchie River 
. 500. . .Wells (Springs) 
.825. . .Wells 
•800. • .Grass River 

1 3 M o r r i s t o w n V i l l a g e . . T . . 
m Newton F a l l s 
15 Norfolk Water D i s t r i c t #1. 
16 Norwood V i ( l a g e 
17 Ogdensburg C i t y 
18 P i e r c e f i e l d Water D i s t r i c t . 
19 Potsdam V i I l a g e . . . . . . 
20 Star Lake Water D i s t r i c t . . 
21 Tucker Terrace Water 

Copporat ion 
22 U n i o n v i l l e Water D i s t r i c t . 
23 Waddington V i l l a g e 
2k Wanakena Water Company Inc. 
25 Woodhaven Water D i s t r i c t . . 
26 Woodmere Subdivision. . . . 

15000. 
. 550. 
. 550. 
1200. 
2200. 
12375. 
. 225. 
10635. 
.1100. 

, S t . Lawrence R i ve r 
R i v e r Lawrence 

.Oswegatchie River 

.We I Is 

.We I I s 

.St. Lawrence River 

.Raquette River 

.Raquette River 

.Star Lake 

. 120. 

.220. 
1055. 
175. 
.70. 
.20. 

.St. Lawrence River 

.We I Is 

.We I I s 

.We I Is (Springs) 

.We I Is 

.We I Is 

Non-Municipal Community 

27 Armes T r a i l e r C o u r t 
28 B a r k e r ' s M o b i l e Home C o l o n y . . . 
29 Birch Mountain Mobile Home Park. 
30 Bob S c o t t ' s T r a i l e r P a r k . . . . 
U Rnvrten Brook M o b i l e Home P a r k . . 

d 
3U 
35 
36 
37 
38 
39 
UO 

liH 
U5 
U6 
U7 
UB 
U9 
50 
51 
52 
53 

63. 
US. 
25. 

.72. 
142. 

.We I 

. Spr 

.We 

.We 

.We 

s 
ngs 
s 
s 
s 

Bu rnham 's T r a i l e r P a r k . 
Cedars N u r s i n g Home. '. ! '. 
C e d a r ' s T r a i l e r C o u r t . . . 
Champion Home C o m m u n i t i e s . 
C h a r l e s o n ' s T r a i l e r P a r k . 
C i r c l e Inn T r a i l e r P a r k . . 
C l a r k ' s T r a i l e r P a r k . . . 
C o u n t r y Lane T r a i l e r P a r k . 
Fregoe s T r a i l e r P a r k . . . 
H a s t i n g ' s P l a c e . 

,27. 

25. 

.V/e 
rwe 
.We 
.We 
.We 
.We 
.We 
.We 
.We 
• We 

120. 
. 2 5 . 
21 . 

.514. 
66. 
NA. 

Hometown T r a i l e r C o u r t . . . 
J o l l y K M o b i l e Home P a r k . ! " 
L i scum 's T r a i l e r P a r k . . . . 
L u c a s ' S t o r e 
M & M Tra i l e r P a r k . . . . . 
Ma I l o t t ' s Camps 
M a t e r Dei C o l l e g e . . . . . . 
M o n e y ' s M o b i l e Home P a r k . . 
M o r n i n g S t a r Homes I n c . . . 
P e t e r ' s Park 
Phe lps T r a i l e r Park 
P l e a s a n t V iew T r a i l e r C o u r t . 

. 2 5 . 
T I T . 
6 2 . 

.We 

rwe 
.We 
.We 
.We 
.We 
.We 
.We 
.We 
.We 
.We 
.we 

5 T 
58 
59 
60 
61 
62 
63 
61* 
65 

69 
70 
71 
72 
73 

, 9 . 
1 2 . 
NA. 

. 2 5 0 . 

. 9 0 . 
175. 
H 4 I . 

. 33 . 
18. 

R i v e r v i e w T r a i l e r C o u r t , 
huaoys 1 rai ier ^;o»rt. 

25. .we 

Seaway Kampq 
bhaoy Ac re T ra i I e r P a r k . '. ! '. 
Shamrock T r a i l e r C o u r t . . . . 
S h a r l o w s T r a i l e r P a r k . . . . . 
Sherwood T r a i l e r C o u r t . . . . 
S h o r t ' s T r a i l e r Park 
Sleepy Acres Motel 
T o d d ' s T r a i l e r C o u r t 
Wadhams H i l l Seminary College. 
Wanakena State Ranger School. 
West P a r i s h v i l l e T r a i l e r Park. 

round. 50. .We 

. 30. 
20. 
.60. 
125. 
.70. 
.51. 
NA. 
100. 

rwe 
.We 
.We 
.We 
.We 
.We 
.We 
.We 
.We 

Westbrook Courts. .- . 
Whitebirch Mobile Home V i l l a g e . 
W i I mo t Mob i I e Home Pa rk. . . . 
Woodhue Court 
Woods T r a i l e r Park 
Woodward 's T r a i l e r Pa rk . . . . 
Y o u n g ' s T r a i l e r C o u r t 

100. .We 
:7B. 
30. 
2 5 . 

. 1 5 . 
2 0 . 
10 . 

.We 

.We 

.We 

.We 

.we 
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New York State Department of Environmental Conservation 
Wolf Road, Albany, New York 12233-0001 

i 
Hanry G. Willlamt 

Commiuionar 

July 24, 1985 

MEMORANDUM 

TO: Bureau Directors, Regional Water Engineers, Section Chiefs 

SUBJECT: Division of Water Technical and Operational Guidance Series 
(85-W-38) 

Ambient Water Quality Standards and Guidance Values 
(Originator: John Zambrano) 

I. Purpose 

The purpose of this document is to provide a compilation of water quality 
standards and guidance values for toxic and non-conventional pollutants to be 
used 1n the Department's regulatory programs, including the SPDES permit 
program. 

II. Discussion 

This substantial revision of TOGS 85-W-38 is the result of the promulgation 
of amendments to 6 NYCRR Part 701-702. effective on August 2, 1985, governing 
the development and use of surface water quality standards and guidance values. 
This revision uses a new format In the tabulation and does not include the 
methodologies for the development of standards and guidance values. The user is 
referred to the regulations for a description of the methodologies. 

III. Guidance 

The Quality Evaluation Section will use the attached list in developing 
SPDES permit water quality-based effluent limits. The Criteria and 
Standards Section will maintain and revise the list on a regular basis. 

)arriel M. Barolo, 
Di rector 
Division of Water 

Attachments 
cc: Dr. Banks 

Mr. Pagano 
Mr. Mt. Pleasant 
Regional Engineers for Environmental Quality 
Ms. Chrimes 



AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

The attached tabulation of Water Quality Standards and Guidance Values 
provide the ambient pollutant concentrations which have been developed to 
protect New York State waters for their best classified usage. They are used by 
the Department in the regulatory process of establishing SPDES permit water 
quality-based effluent limits and in the evaluation of ambient water quality 
data. An explanation of the tabulation, including guidance on its use, is 
provided below. Following the tabulation is an alphabetical index of substances 
with corresponding page number. 

A. Water Quality Standards 

Water quality standards for surface waters are given in the tabulation and 
are cited in the recently amended 6 NYCRR Part 701 regulations. These standards 
were developed as per the methodologies contained in the regulations. 
Groundwater standards are also listed and were obtained from existing regu­
lations (Part 703). 

B. Water Quality Guidance Values 

Water quality guidance values are also given in the list. Methodologies 
for their development and use are part of the amended regulations governing 
surface water quality and are equivalent to the methodologies for standards. 
The Department has determined that these methodologies are also appropriate for 
the development and use of groundwater guidance values. All listed guidance 
values, therefore, were developed by the methodologies cited in amended Part 
701. 

As additional chemical substances receive sufficient Department review, 
guidance values will be developed for use in the regulatory process as per the 
authority of 6 NYCRR Part 701.15. For any chemical for which an ambient water 
quality guidance value has been derived, the Department will initiate rulemaking 
to adopt an ambient water quality standard. 

C. Type, Water Classes and Notes 

Two types of standards and guidance values are listed. "Human" type values 
are based on health concerns relative to potable water, and "Aquatic" type 
values were developed for the protection of aquatic life. Human and aquatic 
categories are designated under column heading "TYPE" by the letters H and A, 
respectively. 

Standards and guidance values are further categorized according to New York 
State's water classification system. Pertinent surface water quality classes 
are described in Table 1. 

The specific methodology or basis used to develop a standard or guidance 
value Is designated by a letter under the "NOTES" column of the tabulation. 
Table 2 defines these notes according to the category, NYCRR reference and 
methodology or basis for development. The hydrologic flow base and effluent 



Table 1. Sumnary of Water Quality Classifications 
(See 6 NYCRR Part 701 for detailed explanation) 

Class 

Surface D 
Water 
(Fresh) C 

B 

A 

AA 

Best Usage 

Secondary contact recreation (only) 

Fishing, and D 

Primary contact recreation and C 

Drinking water supply, food proc­
essing and B 

Drinking water supply, food proc­
essing and B 

Conditions Related 
To Best Usage 

Fish survival 

Fish survival and 
propagation 

Meets drinking water 
standards with 
treatment and disin­
fection 

Meets drinking water 
standards with disin­
fection only 

A-S 

AA-S 

Best usage same as in A Classification 
(Great Lakes Water Quality Agreement) 

Any use except disposal of sewage, 
industrial wastes or other wastes 
(Champlain Drainage Basin) 

Surface 
Water 
(Saline) 

SD Not for recreational purposes, shellfish 
culture, or development of fishlife due 
to natural or man-made conditions 

SC Fishing, except for shellfish for market 
purposes 

SB Primary and secondary contact recreation 
and SC 

SA Shell fishing for market purpose and SB 

I Secondary contact recreation and other 
uses except primary contact recreation 
and shellfishing for market purposes 
(Interstate Sanitary District) 

Ground- GA Source of potable water supply 
water 
(Fresh) 

- i i -



I 

Consideration 

Human 
(Surface Water) 

Aquatic 
(Surface Water) 

Human 

(Surface Hater) 

(Surface Water) 

(Groundwater) 

labie t. Notes lo btandards And Guidance Value Listings 

Methodology for Surface Effluent 
NYCRR Establishing Standard Hydrologic Limit 

Note Reference Or Guidance Value Flow Base Calculation Comment 

A 701.4 Oncogenic '•MA30CD/10 Monthly Cancer risk 
average 

B 701.5 Non-oncogenic MA30CD/10 Monthly Toxicity based 
average 

C 701.6 Aesthetic MA30CD/10 Monthly Taste & odor 
average 

D 701."' Chemical correlation Same as chemical 

701.15(e) 
used for correlation 

E 701.15(e) 50 ug/1 Individual parameter MA30CD/10 Monthly Gen. Org. Chem. Cat. 701.15(e) 
average 

H 701.8(b) USEPA published criteria MA7CD/10 — Acute or chronic tox. 

701.9(a) 

USEPA published criteria 
(generally) available 

I 701.9(a) Propagation MA7CD/10 Maximum Chronic tox. tests 
(chronic toxicity) dally 

J 701.9(b) Propagation MA7CD/10 Maximum Chronic toxicity tests 
(chronic toxicity) daily not available 

K 701.10 Survival (acute toxicity MA7CD/10 Maximum Survival (acute toxicity 
dally 

L 701.11 Aquatic food tainting MA30CD/10 Monthly Taste & odor 
average 

M 701.12 Bloaccumulatlon MA30CD/10 Monthly 

Chemical S aquatic 
average 

N 701.13 Chemical S aquatic — - — Same as D 
species correlation 

Q 10 NYCRR NYSDOH MA30CD/10 Monthly Potable water supplies 
Part 5 average 

Potable water supplies 

R 10 NYCRR NYSDOH MA30CD/10 —Monthly Sources of water 
Part 170 average supplies 

S Part 703.53 NYSOEC Maximum Groundwater 
daily regulations > 



limit calculation to be used for each substance in developing a SPDES effluent 
limit are also given. 

D. Miscellaneous 

1. Chemical Abstract Service (CAS) Numbers 

The substances listed in the tabulation can be described by other names. 
Chemical Abstract Service numbers are provided where appropriate, to assist in 
determining the applicability of listed substances to synonymous chemical names. 

2. Hardness-

Hardness is the sum of the calcium and magnesium concentrations expressed 
as mg/1 of CaCO-. The hardness of the receiving water has a distinct effect on 
the toxicity or certain substances. Where applicable, the appropriate formula 
is provided to calculate the standard or guidance value using hardness. 

3. Hydrologic Flow Base 

A consistent, clearly understood, written guidance to the methodology of 
selecting hydrologic flow base figures is important to the permit development 
process. Representatives of NYSDEC and the NYSDOH developed the recommended 
flow base requirements to be used in setting permit limits. In general, for 
substances having standards or guidance values based on acute or chronic aquatic 
toxicity, MA7CD/10 stream flow should be used to develop maximum daily effluent 
limits. Chemical effects of pollutants on aquatic life are not generally based 
on average lifetime intake. Chronic effect levels on aquatic life are generally 
considered those which result in lethal toxicity at some sensitive life stage or 
perhaps the lethal toxic effect resulting from a 10 to 30 day exposure of 
juveniles or adult organisms. Since the sensitive life stage may occur at low 
flow periods or a chronic effect could occur within 30 days, it is appropriate 
to use the MA7CD/10 streamflow when effluent limits are based on water quality 
criteria developed for aquatic toxicity. Where human health concerns are the 
consideration, MA30CD/10 flow base is generally used to develop monthly average 
effluent limits. The appropriate flow bases to be used in connection with the 
standards and guidance values are given in Table 2. 

4. Total of Organic Chemicals 

In developing a SPDES permit for a surface water discharge with human 
health concerns , a 100 ug/1 maximum ambient water quality value is required for 
the total of designated organic chemicals. Organics with standards or guidance 
values are included in this total. The 100 ug/1 maximum value will similarly be 
used for groundwater discharge permits. On the attached list, the symbol (§) 
preceding a chemical designates it as being included in the total organic 
chemical category. As described in the Part 701 regulations, substances with 
standards or guidance values greater than 100 ug/1 are not included in the 
total. 
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5. Acid Soluble Form 

The acid soluble form of a substance is defined as that part of the 
substance that passes through a 0.45 micron membrane filter after the sample is 
acidified to pH 1.5 to 2.0 with nitric acid. 

6. Isomers and Chemical Combinations 

The standards and guidance values tabulation contains numerous cases 
of combinations, groups, or Isomers of the same chemical species. Whether 
or not a chemical group, congeners or multiple substances are indicated in 
the tabulation to be summed, the standard or guidance value does apply to 
the sum of those substances. Where isomers are specified, the remarks in 
the tabulation always indicate which isomers are to be included in the sum. 

7. Concurrent Standards and Guidance Values 

For a given substance. Water Classes A, AA, A-S and AA-S may concurrently 
list both a human and an aquatic type standard or guidance value. The result 
can be two standards, two guidance values or one standard and one guidance 
value. In all three situations, the more stringent value is used when 
developing water quality-based effluent limits. 

The previous versions of this document concurrently listed for certain 
substances a standard and guidance value for the same water class and type with 
the instructions that the standard takes precedence. The guidance value was 
listed for information purposes. This version does not concurrently list a 
standard and guidance value for the same water class and type. 
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MEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: July 24. 1985 

SUBSTANCE 
HATER CLASSES 

HICR06RAMS/LITER 
GUIDANCE 

STANDARD VALUES TYPE KOTES 

§ AA-S 50 N E 
Hethyl chloride GA so H E 
(74-87-3) A. A-S, AA. AA-S. B, C A 

D A 
SA, SB. SC A 
1 A 
SD A 

1 A. A-S, AA, AA-S 50 H E Methylene*- GA 50 H E 
bisthiocyanate A. A-S, AA, AA-S, B. C 1.0 A J 
(6317-18-6) D A 

SA, SB. SC A 
I A 
SD A 

§ A, A-S. AA, AA-S 50 H E 
Methylene GA 50 H E 
chloride A, A-S, AA, AA-S, B, C A 
(75-09-2) D A 

SA. SB. SC A 
I A 

• SD A 

i Af A*Sf AAJ AA-S 50 H E 
4-(l-Methylethoxy)- GA 50 H E 
l-butano1 A, A-S. AA. AA-S, B, C A 
(31600-69-8) D A 

SA, SB, SC A 
I A 
SD A 

S A, A-S, AA. AA-S 50 H E 
2-Methylethyl- GA 50 H E 
1,3-dioxolane A, A-S, AA, AA-S, B, C A 
(126-39-6) D A 

SA, SB. SC A 
I A 
SD A 

S A. A-S, AA, AA-S H 
Methyl itethacrylate GA 700* H S 
(80-62-6) A, A-S, AA, AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

Remarks: * Methyl Methacrylate not Included In 100 ug/1 summation 
criterion for Class GA. 

§ 
Mirex 
(2365-85-5) 

A, A-S, AA, AA-S 
GA 
A, A-S, AA. AA-S. B. C 
D 
SA, SB, SC 
1 
SD 

0.001 
0.001 
0.001 

0.04 
0.04 

0.001 
0.001 

A 
A 
H 
H 
H 
H 
H 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: July 24, 1985 

SUBSTANCE 
WATER CLASSES 

MICRDGRAWS/LITER 
EUTMNCE 

STANDARD VALUES TYPE NOTES 

s A, A-S. AA, AA-S 10 H C 
Phenyl ether GA 10 H C 
(101-84-8) A, A-S, AA, AA-S. B. C A 

D A 
SA. SB. SC A 
I A 
SD A 

§ A, A-S, AA. AA-S 50 H E 
Phenylpropanol­ GA 50 H E 
amine A, A-S, AA. AA-S, 6. C A 
(14836-15-4) D A 

SA, SB, SC A 
1 A 
SD A 

§ A. A-S. AA, AA-S H 
Phorate & GA NO H S 
Disulfoton A f A*S t AA f AA-S. B, C A 
(298-02-2; D A 
298-04-4) SA, SB, SC A 

* I A 
SD A 

Remarks: ND - Not Detectable. 

§ A, A-S, AA, AA-S 0.01 H A 
Polvchlorinated GA 0.1 H S 
biDhenvl. PCB A, A-5, AA, AA-S, B. C 0.001 A H 
(NA) D 0.001 A H 

SA, SB, SC 0.001 A H 
I 0.001 A H 
SD 0.001 A H 

i A, A-S. AA, AA-S H 
Propachlor GA 35.0 H S 
(1918-16-7) A, A-S, AA, AA-S, B. C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S H 
Propanil GA 7.0 H S 
(709-98-8) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB. SC A 
I A 
SD A" 

§ AJ A*Sf AA> AA-S H 
Propazine GA 16.0 H S 
(139-40-2) A. A-S, AA. AA-S, B. C A 

0 A 
SA, SB. SC A 
I A 
SD A 
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NYSDEC Region 6, Darrell Sweredoski 

Personal Communication, 1987 

Interview Form 

Interviewee: Darrell Sweredoski 

T i t l e - Position: Sr. Sanitary Engineer . 

Address: NYSDEC Region 6 Office - 317 Washington Street 

City/State/Zip: Watertown. New York 13601 

Phone: (315) 785-2236 

Date: June 1987 Interviewed by: Wm. Shaw 

Subject: St Lawrence - Grasse River System Scoring 

In a telephone interview the following information was disclosed: 

* PCBs were h i s t o r i c a l l y released to the defined St Lawrence - Grasse 

River Site by means of the erosion of contaminated soils (with adsorbed 

PCBs) and surface drainage from areas where sludges containing PCBs 

were stored or l a n d f i l l e d . 

* The defined site includes a portion of the St Lawrence River which 

is a c r i t i c a l habitate for the Bald Eagle (wintering ground). 

T i t l e : ^ - ^ ^ 

Date: / ^ ^ j ^ / f ^ 7 

7 ^ 
Comments 
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A T T E N T I O N : T H I S W E T L A N D O V E R L A Y I S NOT AN O F F I C I A L O E P A N T N E N T OF ENVIRONMENTAL 

CONSERVATION REGULATORY MAP UNDER THE FRESHWATER WETLANDS LAW 
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URBAN WILDLIFE HABITAT INVENTORY MAP OVERLAY USER INFORMATION 
Habitat Inventory Unit - Urban Wildlife Environments Program 

Bureau of Environmental Protection - Bureau of Wildlife 
Division of Fish & Wildlife 

New York State Department of Environmental Conservation 

The urban wildlife habitat inventory was under­
taken as an integral part of the Bureau of Wildlife's 
Urban Wildlife Environments Program. The inventory 
planning process was started during the winter of 1976 
and a pilot study of the techniques to be used was com­
pleted in the summer of 1978. After the initial plan­
ning stages of the inventory, the statewide inventory 
was completed by the Habitat Inventory Unit. 

The inventory provides data for each of the . 
State's seven urbanized areas : Albany-
Schenectady-Troy, Binghamton, Buffalo, the New 
York City Metropolitan Area (Includes the five 
boroughs of New York City, Nassau County, the 
western half of Suffolk County and portions of 
Westchester County), Rochester, Syracuse and 
Utica-Rome. Data consists of vegetative cover-
types and land use categories presented on map 
overlays. A computer data base is now being 
prepared to analyze the amount of available wild­
life habitat within cities. The computer data base 
will analyze the land use and covertype information 
as well as 1970 census data. A separate user's 
guide will be prepared for the computer system. 
Covertyping information, derived from stereo 
aerial photography gives all existing categories 
of vegetaion as of the date of photography. 
Land use information is also correct as of the date, of 
photography. Quality of the airphotos used was 
variable. Field checks were conducted in most 
cities to determine the accuracy of the airphoto 
interpretation. New York City was not field • 
checked; checking was dependent on city pro- , 
duced (1978 New York City Planning maps, scale C 
1:7,200, address on following page) land use maps. 
For most cities, aerial photographs were taken 
at a scale of 1:12000. The cities of Buffalo 
(1:6000) and Syracuse (1:9600), however were 



New York City Planning Maps 

2. 
photographed at different scales. The decisions made 
for the differentiation between the various covertype 
and land use categories were arrived at during the pilot 
inventory and in some instances during the i n i t i a l stages 
of the statewide inventory. 

The areas inventoried were limited by the extent 
of the urban area (usually the city limits) or by the amount 
of available photography or money to purchase the photo­
graphy. "Limit of photography" can be seen on many of 
the overlays. 

I. Urban Wildlife Habitat Inventory Map Overlay Identification: 
Each overlay has a t i t l e block in the lower right 

hand corner (Fig. I ) . 

I I , 

URBAN WILDLIFE HABITAT INVENTORY 
^ ^ NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
^ ^ ^ ^ DIVISION OFFISH ANO WILDLIFE, BUREAU OF vnLOLIFE, HABITAT SECTION 

BO WOLF ROAD, ALBANY, NEW YORK 12233 

OUAD NAME' DATE OF PHOTOORAPHYi 

URBANIZED AREAi DATE OF PREPARATIONi 

COUNTY' SCALE) l< MOO ~ | " A B 0 0 ' 
Pnportd by Hw HsMM Imwtery UnH ontf th* Urbop WIMIf* CavlroMaMtt Ualt. 

Fig. 1 

The 1:9600 Department of Transportation (D.O.T.) Urban 
Area planimetric base map's name, information about the 
overlay and the photography used i s given here. For 
New York City, the base maps used are the 1:9600 City 
Planning Maps. Base maps may be obtained from the follow­
ing agencies:. 

D.O.T. Urban Area Planimetric Maps 

Map Information Unit 
N.Y.S. Dept. of Transportation 
State Campus, Bldg. 4, Room 105 
Albany, New York 12232 

N.Y.S. Dept. of City Planning 
2 Lafayette Street 
New York, New York 10007 

Overlay Alignment: 
Align overlay by placing neat line corner marks 

(Fig. *) over the outside borders of the base map. 
Note: The NYTM (New York Transverse Mercator) grid 
does not correspond to the outside border of the 
base map. The NYTM i s the extended zone 18 of the 
UTM (Universal Transverse Mercator). Grid ticks 
on the NYTM and UTM match; however, the numbers 
are different, that i s , continuous in both direc­
tions instead of breaking into a new zone. 

BOB -

I I I . 

B04 

508 

BOt 

— NYTM GRID 

•tr BM S90 BSI 

Li" 
NEAT UNE CORNER MARK 

Fig. 2 

Centroid Numbers: 
Each urban area has been inventoried by census 

tract. Every census tract has been assigned a num­
ber by the U.S. Department of Commerce's Bureau of 
Census. Census tracts contain demographic information 
Census tracts are outlined by a heavy black dashed 
line ( ) and the underlined number can be found 
near the center of the census tract, for example 
Each census tract i s given a unique identifying num­
ber or centroid. This.centroid number i s used for 
referencing the habitat inventory information. A 
centroid i s used to reference not only individual 
census tracts but wetlands over 6.2 acres, open 
space, and Significant Habitats (as designated by 
the Significant Habitats Unit, D.E.C. Division of 
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A. 
Fish and Wildlife). (A discussion of how the centroid 
is used for identifying Significant Habitats is made 
in another part of this guide.) The centroid is 
indicated on the overlay by a dot. Near the dot two 
digits can be found in parentheses separated by a 
comma; example, ( (l,2) • ). These two digits are 
used in conjunction with the NYTM grid near the border 
of the overlay. In the following example (Fig. 3), 
the unique identifier for the census tract and its 
centroid is 5038-8292, with the two digits in paren­
theses forming respectively the last digit on the 
E-W and the last on the N-S axes. The centroid pre­
cisely locates and identifies the census tract. 

SOB 

804 

BOS 

sot 

\ I 

J 
» 1 1 L_ 

Fig. 3 

B1T|^S2B BSC BSI 

If a C with an arrow ( ) is found on an overlay map 
it indicates the centroid is located on an adjacent 
overlay in the direction of the arrow. If a census 
tract is separated into several segments, the word 
part follows the census tract number. 

The following pictorial outline is offered (Figures 
^a-4f) in order to explain how the inventory was 
undertaken in regard to organization of data. 

Fig. Aa Fie. *b 

Fig. Ac 

22 / 
^-.20/28 

2o/3ry----..̂  20 

C 22 n 
22/20 

22 
|20 

Fig. 4d 

Fig. Ae Fig. 4f 
IV. Vegetative Covertypes and Land Use Categories: 

These two systems comprise the primary components 
of the Urban Wildlife Habitat Inventory overlay system. 
Definitions follow: 



A. Vegetative Covertypes 

The covertype of an area has been determined 
according to the characteristics of the vegetation 
and land which surrounds structures within each 
particular parcel. The smallest area which has 
been interpreted i s approximately an acre in size 
for upstate areas. Downstate areas (New York City, 
Westchester Co., and Long Island) were limited by 
size constraints, i.e., the smallest areas which 
could be legibly written upon. The guidelines for 
covertyping are as follows: 

a. I f covertype "A" constitutes 2/3 or more 
of a mixture of covertype "A" and covertype 
'B' the area w i l l be labeled as a pure stand. 

b. I f covertype "A" constitutes less than 2/3, 
but more than 1/3 of a mixture of covertype "A" 
and covertype "B", the area will be labeled as 
as a mixed stand. The predominant covertjrpe i s 
given f i r s t , e.g., "A" mixed with "B" indicates 
that there i s more of covertype "A" than there 
is of covertype "B". The convention used for 
labeling mixed covertypes will be slash Inserted 
between the two covertypes, e.g., "A/B", but 
only the two major ones are used to classify i t . 
These guidelines are only approximate. The 
decision on whether or not a covertype was mixed 
depends ultimately upon the airphoto interpreter's 
perception of the photograph. (Hardy and Johnston, 
1975 and Gardner, 1977). 

For the f i r s t thirteen covertypes, categories are 
the same covertypes used in the New York State Wetlands 
Inventory. For a more complete description of these 
categories see Schworm 1980. All wetland centroids 
appear on the overlays (6,5) W; however, some wetlands 
may not now be present (the wetland may have changed in 
shape or shifted) or the centroid did not f a l l within 
the wetland. I f this occurred, both centroid number 
and the W were enclosed in parenthesis ( (6,5) W). 

If the wetland centroid f e l l beyond the area of photo 
coverage, an arrow was used to show the direction of the 
centroid point. The centroid number followed the arrow. 

Covertype Number 1: Wet Meadow 

The vegetation consists of sedges, rushes, 
coarse grasses, and sometimes cattails. The soil 
i s usually saturated with water. Vegetation tends 
to grow in clumps or tussocks. Cattails, i f present 
and in low quantities (large quantities would 
indicate 05) tend to grow between these clumps. 

Covertype Number 2; Flooded Live Deciduous Trees 

These are live trees that appear to be over 15 feet 
in height. I f not totally flooded, the terrain i s hummocky. 

Covertype Number 3: Flooded Dead Trees 

No distinction i s made in this category between 
deciduous and coniferous trees. 

Covertype Number A; Flooded Shrubs 

This covertype i s found in a variety of areas 
including floodplains, frost pockets, edges of ponds, 
lakes and bogs, and on hillsides. Woody vegetation 
i s classified as shrubs i f i t has an apparent height 
of less than 15 feet. Flooded shrubs i s the most 
common wetlands category in New York State. 

Covertype Number 5: Emergents 

The emergent covertype consists of such plants 
as cattails, purple loosestrife, bulrushes, reeds, 
pickerel weed, and arrow-arum. Emergents are often 
confused with wet meadow. Emergents are generally 
thought of as herbaceous plants encroaching water 
areas and flooded with standing water throughout 
the year. 

> 



Covertype Number 6: Drained Muckland 

These are areas of intensive agriculture that pro­
duce mainly truck crops. Soils are high in organic 
matter. 

Covertype Number 7; Reverted Drained Muckland 

Areas of muckland that are no longer farmed 
and are in the process of reverting back to wetlands 
vegetation are in this category. 

Covertype Number 8: Floating Vegetation 

Floating wetlands vegetation may be free 
floating, such as duckweed, or rooted with floating 
leaves such as pondweed or water l i l i e s . 

Covertype Number 9; Open Water 

If open bodies of water and widenings in streams 
and rivers that are natural or man-made do not have 
an area in excess of 2.59 hectares, they are cover-
t3nped in this category. Open water bodies with an 
area equal to or greater than 2.59 hectares are not 
covertyped but are given a gazetteer number from the 
Niew York State Gazetteer of Lakes, Ponds and Reser­
voirs. 

Covertype Number 10; Upland Bodies 

Dry areas completely surrounded by wetland 
covertypes are delineated as part of the wetland. 
Vegetative cover of these areas may vary. Upland 
bodies (Islands) within Gazetteer Lakes are not 
delineated. 

Note: In some instances, covertjrpe 10 was not 
used when another covertype was more pre­
cise, i.e., 25, 28, 29, etc. 

Covertype Number 11: Matted Vegetation 

This covertype was eliminated as a cover-
type, hence i t has not been used. 

Covertype Number 12: Flooded Conifers 

This covertype consists of live coniferous 
trees (American larch is also included in this 
category) greater than 15 feet in height. Flooded 
conifers usually grow in hummocky terrain. The 
trees tend to grow out of the drier hummocks with 
pockets of water forming between the hummocks. 

Covertype Number 13; Submergents 

These are plants that normally grow beneath 
the surface of the water such as coontall, water 
milfoil, and bladderwort. At times completely 
flooded non-robust emergents (arrow-arum, smart-
weed, pickerel weed) appear to be submergents and 
may be interpreted as such. 

Covertype Number lA; Mudflats 

Mudflats i s a non-vegetated covertype added 
in the course of interpreting the Catsklll Region 
and the Hudson River. For the purposes of the 
Urban Wildlife Habitat Inventory, dredge spoil sites 
were also covertjrped as mudflats. 

N.B. ONLY THOSE WETLANDS FROM WETLAND INVENTORY 
MAPS (COVERTYPES 1-lA) WITHIN A CENSUS TRACT 
AND 2.5 HECTARES (6.2 ACRES) AND LARGER IN 
SIZE HAVE A CENTROID NUMBER PLACED ON THE 
OVERLAY. (Figure 5 gives an example of a 
wetland centroid) 
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Covertype Number 15: Streams and Creeks 

Any natural body of water small in size flow­
ing in a definite course 200' or less in width. These 
areas were labeled on the map overlay when the space 
provided for labeling was wide enough. In most instances 
the creek or stream appears on the base map. 

Covertype Number 16; River 

A natural stream of water of fairly large size 
flowing in a definite course or channel or series of 
diverging and converging channels more than 200' in 
width. Rivers can be found on U.S.G.S. topo maps and 
DOT planimetric maps, along with creeks and streams. 
These base maps were used to determine the mapping 
status for either covertsrpe 15 or 16. 

Covertype Number 17; Tidal 

A water regime which i s influenced by tides. 
These wetlands may be fresh, brackish or saline. No 
distinction i s made between the different types of 
tidal wetlands; for example, high marsh, l i t t o r a l zone, 
coastal shoals. Coastal fresh marsh and channels within 
the tidal area were excluded from covertype 17, as was 
intertidal marsh. More information on tidal wetlands 
Is available from the Tidal Wetlands Inventory at the 
Region 1 Department of Environmental Conservation 
Offices, Building AO, Stony Brook, New York 11790. 

11. 

Covertype Number 18: Rock 

Areas of bare rocks or rocks slightly covered 
with vegetation. 

Covertype Number 19; Sandy areas 

Bare sand or sand slightly covered with 
vegetation. Beaches are Included in this cate­
gory. 

Covertype Number 20: Lawn 

Areas which are largely in lawns or sod in 
addition to being planted for gardens or land­
scaping. Lawns can be extensive in size, i.e., 
golf course greens and fairways, park playing 
fields, highway right of ways. 

Covertype Number 21: Pastures 

Permanent or unrotated pasture areas for 
livestock purposes. 

Covertype Number 22: Surfaced 

An area which i s covered with crushed rock, 
gravel, paved, packed so i l , o i l soaked soil and 
supports no vegetation. 

Covertype Number 23: Cultivated 

Areas used for growing cultivated vegetables 
and field crops (including hay) nurseries 

and sod and seed farms. 
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Covertype Number 2A: Disturbed 

An area which i s undergoing or has undergone 
change due to construction of land use practices which 
has markedly altered the existing vegetation to the 
extent where vegetation i s sparse or no longer pre­
sent. The land character can be made up of eroded 
s o i l and spoils from construction/renewal projects. 

Covertype Number 25: Old f i e l d 

Old meadows or abandoned f i e l d s which are 
gradually seeding into weeds and/or shrubs and trees. 
Vegetation i s present on these areas. 

Covertype Number 26; Orchards 

Active commercial orchards. 

Covertype Number 27; Brush 

Woody vegetation (including conifers)which does 
not exceed 15-20 feet i n height, may Include to some 
degree stands to 30 feet i n height. 

Covertype Number 28; Deciduous trees 

Land supporting primarily hardwood species over 
30 feet i n height. Depending on the date of photo­
graphy, larch could be included i n t h i s category. 

Covertype Number 29: Coniferous trees 

Land supporting primarily softwood species over 
30 feet i n height^ w i l l also include softwood planta­
tions. 
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Covertype Number 30; Burned areas 

Areas recently burned. 

Covertype Number 31: Shrubs and Trees 

A typical vegetative covertype i n urban and 
suburban areas. I t i s usually a collection of 
deciduous and coniferous trees and shrubs (both 
native and introduced) i n association with laims 
which surround buildings. In most residential 
urban areas, houses have "green areas" around 
the house. These are usually composed of both 
the front and back yards. I f the crown cover 
of trees and/or shrubs extends over most of the 
yards (2/3 cover) t h i s covertype w i l l be given. 
This covertype was established to d i f f e r e n t i a t e 
between "natural" stands of trees and shrubs 
(categories Nos. 27-28-29) which may be found 
within and near c i t i e s . This i s not to imply 
that a residential area and a natural stand of 
trees and shrubs are mutually exclusive to each 
other. 

B. Land Use 

Land use for a particular area was determined 
from the airphotos by observing the apparent land 
use. The standards used i n setting up land use 
categories were developed from the p i l o t inven­
tory and after L.L. Pounall, 1950. In some 
Instances, combinations of land use were used 
( i . e . , C/Rm,H/C); the same c r i t e r i a for estab­
li s h i n g mixed covertypes was used for establishing 
mixed land use. 
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lA. 

Land Use Symbol A; Agriculture 

Area used for production of vegetables, 
small fruits, truck farm and field crops. Areas 
for livestock production, also 
riding rings, are also Included i n t h i s d e f i n i t i o n . 
Greenhouses are included i n t h i s type land use when 
found i n conjunction with active agriculture. However, 
i f no large area of open farm land was adjoining the 
area the s i t e was deemed commercial. 

Land Use Symbol B: Campgrounds 

Both public and private organizational camps 
for tents or permanent cabins and outdoor recrea­
ti o n a l vehicles. Most areas are located on the 
out s k i r t s of c i t i e s and are l i s t e d on either topo. 
graphic or planimetric maps. . 

Land Use Symbol C; Commercial Areas 

An area of buildings and parking l o t s pre­
dominantly u t i l i z e d i n the sale of products, and 
of f i c e building, hotels, motels and shopping cen­
ters. Greenhouses which serve as a r e t a i l o u t l e t 
w i l l be l i s t e d as commercial. Commercial horse 
farms w i l l be l i s t e d as C; however f i e l d s , pastures 
and r i d i n g rings w i l l be l i s t e d as A. 

Land Use Symbol D; Waate Disposal, Dumps 

Solid waste.material discarded i n an open 
p i l e . 

Land Use Symbol Dj: Waste Disposal, Junk Yard 

Areas which deal with automotive replacement 
parts (junked cars) and scrap metals. 

Land Use Symbol Dl: Waste Disposal, L a n d f i l l 

A disposal area i n which wastes are regularly 
covered with s o i l . This designation was used for 
dredge material near bodies of water. Clean f i l l 
for construction and reclamation are also included 
i n this category. 

Land Use Symbol Ds: 
Plant 

Waste Disposal Sewage Treatment 

Areas used to treat municipal waste. Some large 
corporations may have t h e i r own sewage treatment plants. 

Land Use Symbol E; Extractive Excavation 

A l l mining operations within the following cate­
gories: gravel p i t s , stone quarries and sand p i t s . 
In some instances, an old stone quarry may be f i l l e d 
with water, therefore E 9 (Extractive excavation 
open water) 

Land Use Symbol F; Forests 

Includes natural stands of maturing forests and 
plantations. Minimum size, 10 hectares. Some land uses 
such as parks, golf courses and In s t i t u t i o n s often over­
rode the designation of Forest as a land use because 
they are more specific. Also, i f land use H, P, G, with 
the appropriate covertypes (28, 29) affected a small 
parcel of V land, the land use would be changed to F. 
Both pure and mixed stands of trees and shrubs with 
trees being dominant. The 10 ha. minimum size can 
include several di f f e r e n t vegetative types or land 
use totaled together, e.g., 

5 ha. covertype 28 
7 ha. covertype 28/27 

12 ha. = Forest land use 
'6 
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Land Use Symbol G; Golf Course 

Includes both public and private f a c i l i t i e s 
(including club house and parking l o t ) . Golf 
driving ranges may also be Included but i f separated 
from a golf course, they w i l l be labeled "C" commercial 

Land Use Symbol H: Institutional 

Prisons, hospitals, c l i n i c s , municipal offices, 
maintenance centers, military installations, and 
schools are included in this category. For the New 
York City area, city, county, state, municipal and 
private agencies may be included from planning maps. 

Land Use Symbol Ih; Industry (heavy) 

Industries which work with such raw materials 
as iron ore, lumber, coal and petroleum. Also 
Includes "tank farms" (storage) mainly present along 
waterways and port f a c i l i t i e s . 

Land Use Symbol I I : Industry (light) 

Industry which i s devoted to product manufactur­
ing. No obvious raw material observed. Warehouses are 
considered in this land use. 

Land Use Symbol J; Cemetery 

Both public and private. 

Land Use Symbol K; Canal 

A navigable channel improved for use by boats 
and barges. Man made draining patterns (e.g., 
mosquito ditch) were ignored. On Long Island 
channelized streams were ignored. 
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Land Use Symbol L: Construction 

Area of land undergoing building construction 
site preparation, road construction. 

Land Use Symbol M; Marina 

Boat launching sites plus dry docks for 
pleasure boats, yacht clubs. Private docks are 
not included on the overlay. Water areas were 
usually not Included. 

Land Use Symbol N; Airports 

Includes a l l types of f a c i l i t i e s - commercial, 
noncommercial and military. 

Land Use Symbol 0: Race Tracks 

All types race tracks - automotive and horse. 
All tracks except those in conjunction with a breed­
ing or training operation. 

Land Use Symbol P: Parks 

Includes amusement parks, f a i r ­
grounds, developed beaches and city, town, county and 
state parks. 

Land Use Symbol Qa; Railroads (active) 

Used for train traffic;also Includes tractor 
trailer loading area and station parking lots. 

Land Use Symbol Qi; Railroads (inactive) 

Tracks abandoned, no current r a i l use. Usually 
the r a i l bed i s present but the ties and r a i l s have 
been removed. 
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Land Use Symbol Rd; Residential Development 

Five or more houses per 1000 feet of frontage. 
In c i t i e s , two family houses are often included in 
this category i f the area i s heavily urbanized. 

Land Use Symbol Rm: Residential Multiple Units 

Includes apartment houses and in some Instances, 
hotels and motels, which are hard to distinguish from 
apartment buildings. Usually three or more stories 
per structure. Trailer parks were also considered in 
this category. 

Land Use Symbol Rs: Residential Single Houses 

Less than five houses per 1000 feet of frontage; 
two-family houses may be included.-

Land Use Symbol S; Water Engineered Featured 

This land use was comprised of bulkheads, dams, 
dikes, ditches, channels, constructed ponds and water 
recharge basins (i.e., sumps). Water towers were con­
sidered to be structural features and labeled H. 

Land Use Symbol V; Vacant Land 

This category i s used when no apparent use of the 
land can be stated by any of the proceeding descrip­
tions. Highway and adjacent land included here. Usually 
used for watier and wetland areas but when covertype 2 
(flooded live deciduous trees) or 12 (flooded conifers) 
was dominant and comprising 10 ha. alone or in combina­
tion the land use was usually F. 
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Land Use Symbol Z: Open Space 

A large tract of vegetated land 20 hectares 
inclusive. The area may serve as a corridor connect­
ing urban and suburban areas with larger tracts of 
wildlife habitat. These corridors may aid in the dis­
persal of wildlife species into urban and suburban 
habitat, and̂ may serve as stopover areas for birds 
during migration. For example, these areas may 
Include the following types of land use when appro­
priate: agricultural, forests, airports, golf 
courses, campgrounds, institutional, cemeteries, 
parks, railroads (inactive) and vacant land. 
These areas can be in a l l of the vegetative cover-
types, except for surfaced, open water, streams, 
rivers. In some instances, disturbed areas were 
not considered to be a Z area depending on the API's 
assessment. However, many major highways, in 
particular parkways have extensive tracts of 
vegetation along their borders; because of this, 
these highways are classified as Z areds. The 
roadway it s e l f i s ignored. Mapped with other 
symbols, e.g., FZ " Forest open space. All open 
space areas have been given a centroid number 
for referencing purposes, e.g., (A,5)Z. The Z 
follows the parenthesis so i t can't be confused with 
any other type of centroid. 

Note; There i s only 1 centroid for an entire 
Z area. Even those areas of several 
hundred or thousand hectares have only 1 
centroid. Because of this, one overlay 
may have an extensive Z area but no 
centroid; the centroid can usually be 
found on an adjoining overlay. In some 
cases (Long Island and Westchester Co.), 
these same Z areas may be found on many 
different overlays. 
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V. Significant Habitats: 
The Significant Habitat Unit of the Bureau of 

Wildlife has declared certain areas within the State 
as significant for wildlife and fish. These areas 
have been designated on the inventory maps by a 
centroid followed or preceded by a symbol. A key for 
the symbols i s as follows: 

S Significant for wildlife 
D Significant for plants 
I Significant for wildlife and plants 
® Potentially significant for wildlife 
O Potentially significant for plants 
# Potentially significant for wildlife 

and plants 
A Known deer concentration areas 

Known deer concentration areas not 
^ in use 

Aerial survey yards - not field 
A checked 
. Other - such as unique geological 
" formations 

VII. Additional Information: 
If you would like additional information on 

the Urban Wildlife Habitat Inventory, please contact 
one of the following units: 

Habitat Inventory Unit 
50 Wolf Road 
Albany, NY 12233 
(518)A57-3A31 

Urban Wildlife Environments Program 
Wildlife Resources Center 
Delmar, NY 1205A 
(518)A57-5782 

M. J . Matthews 
June 1981 
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GRASSE & ST. LAV.T^:CE J iTiZRS/VlCim'n 
HASSEIIA, NEV; YORK 

L i m i t e d saapl i t ig f o r PCBs i n f i s h and sediments was done i n 1980 i n the 
Massena area. 'This saap l ing i s an extension o f the r o u t i n e water q u a l i t y 
mon i to r ing f o r t o x i c substances. A surznary of the sanple l o c a t i o n s and 
r e s u l t s are Ehov.Ti be lov . The sar;ple l o c a t i o n s are shovTi on the a t tached 
map o f the Massena area. . -

Sediment Samples 
I I S / B ( P P ^ ) A r o c l o r 

Sample S i t e 1221 

Grasse River^Upstream .004 
S i t e 9 

Alcoa Launch S i t e <2.0 
S i t e 5 

Robinson Creek Ea;/ <.002 
S i t e 8 

S t . Lawrence 
S i t e 4 

<.002 

Power Canal Discharge < .002 
Site 6 

Grasse River Mouth 
Site 3 

.002 

1016/1242 

< .002 

49.0 

.003 

.01 

.04 

1.6 

1234 1260 M i r e x 
|-

.007 i^.002 <.002 

8.7 <2.0 < 2 . 0 -

.004 <.002 < .002 

.002 < .002 < .002 

.04 <.002 <.:002 

0.45 '^.002 < .002 

PCB F i s h Ana lys i s - J u l y 21-25, 1980 
F i s h F lesh Sazroles 

Loca t ion 

Grasse R. abv, 
Massena Station 1 

St. Law. River 
above Massena 
Station 2 

Bobinson Creek 
Station 3 

Species 

Sm. Mouth 
Bass 
White Sucker 
Pumpkinseed 

Rock Bass 
Fall Fish 

Bullhead 
N. Pike 
CJolden Shiner 

No. Fish Avg. Total PCB Min. PCB Max. PCB 

1 
6 

4 
4 

4 
1 
3 

1.25 

0.12 
.09 

.18 

.25 

.58 
0.14 
.26 

1.19 

0.12 
.05 

.10 

.08 

.47 
0.14 
.17 

1.50 

0.12 
.14 

.24 

.52 

2.15 
0.14 
.57 



St. Law. River Pumpkinseed 2 .22 .17 ' .26 
belov/ Power Sm. Mouth Bass 2 .08 .06 .10 
Dara/Station 4 « Black Crappie 1 . -.52 .52 .52 

Grasse River * Br. Bullhead 1 1.48 1.48 1.48 
below Massena . Sn. Mouth Bass 2 1.54 1.00 2.06 
STP/Staticn 5 Fall Fish 2 5.45 5.52 5.5s STP/Staticn 5 

Rock Bass 5 1.08 2.44 

St. Law. R. F a l l Fish 1 2.55 2.55 2.55 
Reynolds Alumi­ K. Pike 1 - 7.10 7.10 7.10 
num o u t f a l l / S t . 6 Rock Bass 6 • 2.45 .1.60 5.82 

Mouth Grasse Rock Bass 4 .65 .48 .99 
River/station 7 Br. Bullhead 4 1.22 0.26 . 2.74 

' "\ 
The f i s h samples were either f i l l e t e d or analyzed whole minus head and 
viscera depending upcn size. 

There i s no one standard which may be used to evaluate the significance of 
the PCB levels measured. The U.S. Food and Drxsg Administration has set 
a maxi.Tnun level of 5 ppm PCB f o r sale of commercial f i s h . There has 
been no maximum allovrable l e v e l f o r PCB i n sediments established but 50 
ppm has been used as a guideline i n the upper Hudson River to determine 
i f sediment removal i s warranted. 

The Massena area has three major i n d u s t r i a l plants: ALCOA, Reynolds 
and General Motors Central Foundry. The ALCOA discharge i s to the Grasse 
River approximately 10,000 meters upstream from i t s confluence vdth the 
St. Lavarence Pdver. The Reynolds and General Motors Central Four.dr:,' dis­
charges d i r e c t l y into the St. Lawrence approximately 1,500 and 5»000 meters 
respectively downstream of the Grasse River confluence. 

Each plant has recognized t h e i r possible PCB problems and i s implementing 
programs to eliminate any potential for, f i i r t h e r s i g n i f i c a n t PCB discharges 
to the environment. A b r i e f description of the plants and t h e i r steps to 
minimize PCB discharges from t h e i r treatment systems follow: 

ALTJMDTUI-! COMP-A23Y OF A.MZRICA 

The Massena ALCOA f a c i l i t y i s an integrated aluminum plant including 
reduction, casting and manufacture of ingot, wire rod and bar products. 

The m i l l s i t e has been i n use since about 1903 and i s one of the oldest 
reduction plants i n the country. I t has been modified and expanded many 
times since i t s i n i t i a l construction and i s currently a modem f a c i l i t y . 

U n t i l the early 1960's the wasteiv'ater treatment system was the t y p i c a l 
direct discharge. The company started upgrading t h e i r wastewater t r e a t ­
ment system i n the early 1960's and i s a continuing project. The system 
currently consists of a series of lagoons f o r waste s t a b i l i z a t i o n including 
a sanitary waste lagoon, a primar;,' lagoon f o r water from the carbon bake 
furnace a i r scrubbers and a 65-a=re siefartery lagoon f o r t r e a t i n g the to-jal 
plant vastev.-axers.,, i . - . i . ^ . , ^ 



A l l Hiajor non sanitary waste flows have nov; been directed to the secondary 
lagoon and receive treatment p r i o r to discharging to the Grasse PLiver. 
A t o t a l of 18 mgd average i s treated i n the secondary lagoon. 

The company also has a holding lagoon f o r spent caustic solutions and 
Eoluable o i l which is r.ot connected to the treat.T:C-nt systez;. U n t i l 
recently i t also had a used lube o i l lagoon. The lube o i l lagoon has 
now been emptied and f i l l e d . 

A 1980, 72-hour sa.-2pling of the ALCOA secondary lagoon o u t f a l l showed 
low concentrations of PCB's present measuring betv.-een 2.7-and 4.3, P?!̂'-
A 24-hour sampling in, Fe"i:r-aar;>'' 1931 showed a reduction to 1.2 ppb. • The 
company has undertal-:en an intensive PCB trackdown program and has tenta­
t i v e l y i d e n t i f i e d a s r a l l number of continuing sc'orces of PCB's to .the 
waste stream. Tne company i s pursuing more positive i d e n t i f i c a t i o n of 
the contaminkted sczrces and t h e i r elimination i s expected soon. A PCB 
l i m i t of 1 ppb average and 2 ppb iriar-'min i s proposed f o r the ALCOA 
wastewater discharge pe::mit f o r the main o u t f a l l to the Grasse River. 

REYITOLDS T-IZTALS CC:-?.--~f 

Reynolds Metals operates an aluminum reduction plant u t i l i z i n g the soda-
burg process. The plant water intake i s frcm the St. Lavn:ence River, 
downstream- of the confluence v;ith the Grasse River. The company has a 
wastewater discharge per=:it (f̂ l̂TT OOOO540) to discharge 4 I-IC-D process 
water; 2 mgd non contact water; and 0.575 n:gd sanitary sev;age to the 
St. Lawrence River through three separate o u t f a l l s . 

Sampling f o r PCB's done by the company using a s e n s i t i v i t y of 0.01 ppb 
has not detected PCB's i n either the intake or discharge v.-ater. Sampling 
of the process water discharge done by Hew York State DEC i n September 
1980, likewise, i d e n t i f i e d no detectable levels of FCB's using a s e n s i t i ­
v i t y of 0.05 ppb with the exception of one suspect result of C.5 ppb f o r 
Aroclor 1016/1254. The current wastev.-ater discharge permit has a r-̂ -,--:--:-
allovra.ble level of t o t a l PCB discharge of 1 ppb daily average and 2 ppc 
daily maximum. The peimit also recuires that the company run a short time 
high i n t e n s i t y PCB monitoririg study f o r the old process water o u t f a l l t y 
July 15, 1981. 

GENERAL HOTOPS/CZlITjRAL ?0U:TDHY 

The General Motors/Central Fo-'jndr;,'- Division i s primarily a cast shop 
making cast aluminium automotive products. . U n t i l the early 1970's some 
die casting machines used a hydraulic o i l vrith a PCB base. Although 
purchase of PCB o i l s was discontinued i n 1973 and the hydraulic sys-er.s 
flushed, the current hydraulic systems may s t i l l have a low residual ?C3 
contamination l e v e l . The intaire water f o r the plant i s taken from the 
St. Lawrence River and has been analyzed to contain detectable but l-cv.' 
PCB levels averaging .34 ppb f o r samples tai:en between January 1973 and 
March 1979. The water inta:-:e i s located dovnistream of the confluence of 
the Grasse River a.nd the analyses are possibly more representative of the 
levels from the Grasse River than from the 
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The process and cooling water from General Motors i s a closed loop syrtcin 
with an intermittent discharge. The measured levels i n the discharge 
water average 4.5 ppb f o r tests taken between January 197B and March 1979. 

The water discharge permit, #IIY OOOO54O, issued to the cc:.-pany rccuirod* 
that they do additional sampling of t h e i r va^^te treatment iagoo:. uz-; ;l 
u n t i l 1930. Samples of t h i s lagoon taicen i n the spring of 1980 f o r lOL 
analysis indicated some residual PCB contamination at the lagoon. The 
company has discontinued the use of the old v;aste treatment plant a:id 
has constructed a new treatment system whiCh i s designed to meet a l l 
current wastewater discharge permit levels includirig PCB's-. ' This permi t 
allows no more than l«ppb dai l y average PCB's or 2 ppb maximum con­
centration at any time. 

General Motors has also i n s t i t u t e d an extensive groundv.-ator monitoring 
program i n the v i c i n i t y of t h e i r l a n d f i l l and PCB contaminated sludge 
p i t s and has found a detectable PCB lev e l i n the groundv.^ter. The 
company i s i n the process of cont r o l l i n g the s^aspected so-orces of 
P̂CB's to prevent' further groundwater contamination. The effect of 
thi s ground"/rater contamination on surface waters i_s unknov.'n but i s 
believed to be i n s i g n i f i c a n t . 
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Dr. Robert Collins, Water Research 
Darrell Sweredoski, Region 6 
Grasse River PCB Trackdown Proprar, 

July 11, 1980 

St. Lawrence County 

On Jime 5, 1980 as part of the sii^ject project, we gathered saE5)les from the 
Grasse River, Power Canal, and St. Lawrence River in nine (9) locations as 
follows: 

Sample #1 - Dredpe sample froc: the ALCOA weir. The sediment was 6-1?"' deep 
and consisted of coarse to fine sand and s i l t witli a rocky hot-
ton. The sanple was taken froci a back eddy created by the ALCOA 
discharge and approxiinately in the sane area as sanpled in 1979. 

Sanple #2 - Dredge saE7>le frpro the ALCOA boat latBKh site, dowKtrean frrar 
ALCOA discharge. Fine sand to s i l t type deposit in 13' of water. 
Sediment was over 2' deep and located in an area with a s l i ^ t 
back current. 

Sainnle #3 - Core from the mouth of the Grasse River in about 5' of water along 
the north shore. Deep sandy to s i l t and clay sediment was encoiunt-
ered. A 14" core was extracted. 

Sarple #4 - Dredge sanple from Polly's Gut in the St. Lawrence River. Silty 
to clay sedinent was fpiind in 8' of water. Htch macro inverte­
brate life was observed in sarple. Sainrile was collected frcwr. an 
eddy along the west shore. 

Sarple #5 - Core at the ALCOA launch site about 75' iq:)stTeaiD fron the launch 
site but downstream frdm the ALCOA discharge weir. Water depth was 
4-5* and a sandy silty deposit was collected. A 12" core was col­
lected. 

Saople #6 - Dredge sas^le from the discharge end of the Power Canal. A mucky 
type sedinent was collected in deep water of unknown depth (20-
30'). 

Sanple #7 - Dredge sanple from the downstrear end of the Power Canal.intake 
structure. Water depth estimated at 35'. A black, mucky sediment 
was collected. 

hJote: the water in the Power Canal is practically stagnet with a 
very lofw flow discharging into ti»e Grasse iRiver upstream 
from the ALCOA discharge. 
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.Sample frP - Robinson Crec'; Bay in 1' of water on the west side of Route 131 
and alone; the nortJi shore. A shallow sandy silty sediinent was 
collected. 

Sarple 99 - Dredge sarnie fron Grasse River in back of the Massena fire hall. 
This area i-s upstrcajn froT: all industrial or rmicipal discharges 
into the Crasse Rix'er in the Massena area. The sanple was collected 
from the north shore in about 2' of water in an eddy current. The 
sediment was a sand)' silty deposit. 

Sarrples 3, ^, 5, 6, 8, and 9 were sutaitted for PCE analysis. A 6" middle sec-
tiwi froT: core 3 was siinrdtted and the entire core 5 si±>nitted. 

An oil sheen was noted when core 5 was brought to the surface. I also detected 
an oil odor fron core 5. 

Darrell Sweredoski 
Sanitar)' Engineer 
Region 6 

D-Grks 



517 Vaahlngixxi Str*et 
Vatertown, Sew Tork 15601 
515-782-O1O0, Ert . 251 

October 5, 1930 

Hr. Hi i l Woodward 
ALCOA V 
Box 150 _ _ 
Massena, New Yoiii I5662 

Dear Mr. Woodward: 

Enclosed are copie.; of our test results for selineit saaples talre,: fror;. tl' 
Grasse River during: the ounnaer of this year. 

I f i can be of further assistance, please do not hesitate to c a l l ae. 

Sincerely, 

Darrell Sweredoski 
Sanitary Bn^neer 
Region 6 

DSims 
Ehcloeures 



0066 NEW YORK STATE DEPARTMENT OF HEALTH 
DIVISION OF LAB0«AT0RLCS AND RESEARCH 

E N V I R Q N H E K T A L H E A L T H C E N T E R 

RESULTS OF EXAMlNATiuf. 
(PAGE i OF D 

LAB ACCESSION NOl 80867 VR/MO/DAY/HP SAMPLE REC'Dl 80/06/19/16 
REPORTING LABJ 17 EHC ALBANY 
PROGRAMj 4,50 SOLID WASTES 
STATION (SOURCE) NOl 
DRAINAGE BA5INI 09 NY GAZETTEER NOl ««02 COUMTYI ST, LAWRENCE 
COORDINATES: OÊ G • "N, OEG • •t̂  i 

COMMON NAME INCL SUBW'SHEDI CRASSE RIVER TRiB TO ST LA*̂ RENCE RlVfRlT, 
M A S S E N A 

EXACT SAMpî iKit POINTi 6PASSE RiVEER UPSTREAM 
TYPE OF SAMPLE! 61 NAT, OR POLL, SEDIMENT 
HO/OAY/HR OF SAMPLING; FROM 00^00 TQ 06/05/1? 
REPOPT SEK'T'TOI CO CD RO Cj) LPHE (0) LHO Co) FEL> Co) CHEM (i) 

PARAMETER UNIT RESULT NOTATION 

03S003 P,C,B,» AROCLOR I0l6/i2fl2 MCG/G 0,002 LT 

038103 P.C,8,, AROCLOR NCG/G 0,007 

^9803 P.CB., AROCLOR I22i MCC/6 0.004 

039903 f IREX MCG/G 0,002 LT 

oai603 P.C.B,, AROCLOR 1260 MCG/G 0,002 LT 

u. ^1 

DATE COMPLETED! 9/l7/8o 

NYS DEPT. OF ENVIRONMENTAL CONSERVATION 
WATERTOWN STATE OFFJCE BDG 
317 WASHINGTON STREET 
WATERTOWN, N.Y, 13601 SUBMITTED BYI S>̂ ERD08KI 



0072 NEW YORK STATE DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

ENVIRONMENTAL HEALTH CENTER 

RfSUL^S OF EXA^INATIQ!^ 
CPAGE 1 OF 1) 

LAB ACCESSION NQi 80868 YR/MO/DAY/HR SAMPLE REC'D! 80/06/19/16 

REPORTING LABI 17 EHC ALbAfgy 
PROGRAM; 65y SOLID WASTES 
STATION (SOURCE) »J0I 
DRAINAGE BASIN! 09 NY GAZETTEER NO! ««02 COUNTYS 
COORDINATES! DEG ' "N, DEG • 
COMMON NAME INCL SUBw'SHEDI GRASSE RlVfR MASstNA 

ST, LAWRENCE 

EXACT SAMPLING PQlNTt ALCOA LAUNCH S H F CORE 
TYPE OF SAMPLE! 61 NAT, OR POLL, SEDIMENT 
MO/DAY/HP OF SAMPLING! FPQM OO/O" To Ofc/OS/l? 
REPORT SENTTO! CO Cl) RO CD LPHE (0) LHO Co) FED Co) CHEK Cl) 

PARAMETER UNIT RESULT NOTATION 

058003 P.C.B,, AROCLOR lOlb/1242 MCG/G 49, 

038103 P,C,B,, ARQCLOR l?5« MCG/G e.7 

039803 P.C.B,, AROCLOR 1221 HCG/G 2.0 LT 

1^903 MIREX MCG/G 2,0 LT 

041603 f,C,B,,AROCLOR 1260 HCG/G 2,0 LT 

DATE COMPLETED! 9/17/8o 

NYS DEPT, OF ENVIRONMENTAL CONSERVATION 
VATERTOWN STATE OFFICE BDG 
517 WASHINGTON STREET 
WATERTOWN, N.Y, 13601 SUBMITTED BYI SWERDOSKI 



0076 NEW YORK STATE DEPARTMENT QF HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

ENVIRONMENTAL HEALTH CENTER 

RfSULTS OF EXAMINATION 
(PAGE 1 OF 1) 

LAB ACCESSION NOl 8086^ YR/MO/DAY/HR SAMPLE REC'DI 80/06/19/16 

REPORTING LABI 17 EHC ALBANY 
PROGRAMI 650 SOLID WASTES 
STATION (SOURCE) NQI 
DRAINAGE BASINI 09 NY GAZETTEER NO! 4402 COUNTYI ST, LAWRENCE 
COORDINATES! DEG • "N, OEG I 
COMMON NAME • INCL SXiBiil'SHEDl RQblNSON CREEK Tplb TO ST LAWRENCE HASSENA 
EXACT SAMPLING POINT: ROBlNSQN CREEK BAY 
TYPE OF SAMPLE! 61 NAT, OR POLL, SEoI'^fNT 
MO/DAY/MP OF SAMPLING: FPQM OO/OO TO 06/05/1? HEPORT SENT"TO! CU C 1 ) kD C1) LPH£ (0) LHO Co) FED Co) CHEM Cl) 

PARAKETER UNIT RESULT NUT AT 

036003 P, C , B,, ARUCLOR I01b/12«2 MCG/G 0,003 

038103 P.C,B,, AROCLOR IPS'* MCG/G 0,004 

039803 ftC.B., A P O C L O R 1221 MCC/G 0,002 LT 

^9903 MIREX MCG/G 0,002 LT 

041603 P.C.B,, AROCLOR 1260 MCG/G 0,002 LT 

DATE COMPLETED! 9/17/60 

NYS DEPT, OF ENVIRONMENTAL CONSERVATION 
WATERTOWN STATE OFFICE BDG 
317 WASHINGTON STREET 
WATERTOWN, N.Y, 13601 SUBMITTED BYI SWERDOSKI 



NEW YORK STATE DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

ENVIRONMENTAJ. HEALTH CENTER 

f^ESUL^S UF EXAMIMATIO^ 
Ĉ AGE 1 OF I) 

ACCESSION NOl 80870 YR/MO/DAY/HR SAMPLE REC'DI 80/06/19/16 

-'RTING LABI 17 EHC ALBANY 
R̂AM| 650 SOLID WASTES 
-ION (SOURCE) NO! 
.NAGE BASINI 09 NY GAZETTEEP NO! 44fe9 COUNTYJ ST, LAWRENCE 
DINATESI DEG ' "N, DEG ' "W 
•ON NAME INCL S\JBh'SHEDl ST LAWRENCF MASSENA 

SAMPLING POlNTi POLLYS Ĉ T 
OF SAMPLE! 61 NAT, OR POLL, SEDI^FNT 
AY/HP OF SAMPLING! FPQM OO/on To Ob/OS/l? 

' = T SENT TO! CC CD RO Cl) LPHE (0) LHO (o) FED Co) CHEM CD 

PARAME TER UNIT RESULT NOTATION 

: 03 P,C.B,, AROCLOR 1016/12<*2 MCG/G 0,01 

. 03 P.C,8,, AROCLOR 125« MCG/G 0,002 

i03 P,C,B,, A R O C L O R 1221 MCG/G 0,002 LT 

• •"Oi MiREX MCG/G 0,002 LT 

•-0 3 P, C , B,» AROCLOR 1260 MCG/G 0,002 LT 

COMPLETED: 9/17/80 

NYS DEPT. OF ENVIRONMENTAL CONSERVATION 
WATERTOWN STATE OFFICE BDG 
317 WASHINGTON STREET 
WATERTOWN, N,Y, lJ60l SUBMITTED BYI SWERDOSKI 



084 NEW YORK STATE DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

ENVIRONMENTAL HEALTH CENTER 

RESULTS OF EXAMINATION 
(PAGE i OF D 

AB ACCESSION NOl 80871 YR/MO/DAY/HR SAMPLE REC'DI eO/06/19/|6 
EPORTINC LABI 17 EHC ALBANY 
ROGPAMj 650 SOLID WASTES 
TATION (SOURCE) NO! 
RAINAGE BASINI 09 NY GAZETTEER NO! 4402 COUNTYJ ST, LAWRENCE 
OORDINATES! DEG. ' "N, DEG ' "W 
OMMON NAME INCL SUBw'SHEDI GRASSE RIVER TPIP TO ST LAURENCE RIVEK 

^ MASSENA 
XACT SAMPLING POINTI POWER CANAL DISCHARGE 
YPE OF SAMPLE! 61 NAT, OR POLL, SEDIMENT 
0/DAY/hR OF SAMPLING! FRQM 00^00 To Ob/OS/l? 
EPORT SENT TO! CO CD RO (D LPHE (0) LHO Co) FED Co) CHEM CD 

PARAMETER 

38003 

38103 

39603 

39^3 

4 ^ 3 

P,C,B,, AROCLOR 1016/1242 

P,C,B,, AROCLoR 

f.C,B,, AROCLOR 1221 

MIREX 

PtCB,, AROCLOR 1260 

UNIT 

MCG/G 

M C G / G 

MCG/G 

MCG/G 

MCG/G 

RESULT 

0,04 

0,0<' 

0.002 

0,002 

0,002 

NOTATION 

LT 

LT 

LT 

ATE COMPLiETEDl 9/17/80 

<YS DEPT. OF ENVIRONMENTAL CONSERVATION 
WATERTOWN STATE OFFJCE BDG 
317 WASHINGTON STREET 
WATERTOWN, N.Y, 13601 SUBMITTED BY! S»̂ EROOSKI 



0088 NEW YORK STATE DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

ENVIRONMENTAL HEALTH CENTER 

RESULTS OF EXAMINATION 

(PAGE I OF n 
LAB ACCESSION NOl 80872 YR/MO/DAY/HR SAMPLE REC'DI 80/06/19/|6 
REPORTING LAB! 17 EHC ALBANY 
PROGRAMI 650 SOLID WASTES 
STATION (SOURCE) NO! 
DRAINAGE BASIN! 09 NY GAZETTEER NO! 4469 COUNTYI ST, LAWRENCE 
COORDINATES! DEG ' "N, DEG ' "W 
COMMON N A M E I N C L S U B W ' S H E D I GW^SSE R I V E R T R I R TO S T L A W R E N C E R L V E R 

^ MASSFNA 
EXACT SAMPLING POlNTi GRASSE RIVFR MOUTH 
TYPE OF SAMPLE! 61 NAT, OR POLL, SEDIMENT 
MO/OAY/HR OF SAMPLING! FROM oO/OO To 06/05/1? 
REPORT SENT'TOI CC CD RO CD LPME CO) LHO Co) FED Co) CHEM CD 

PARAMETER UNIT RESULT NOTATION 

038003 P,C,B,, AROCLOR 1016/1242 MCG/G 1.6 

038103 P.C,B,, AROCLOR 125" MCG/G 0,43 

039803 f, C, B,, AROCLOR 1221 HCG/G 0,002 LT 

1^903 MIREX MCG/G 0.U02 LT 

041603 P,C,B,, AROCLOR 1260 MCG/G 0,002 LT 

DATE COMPLETED! 9/17/8o 

NYS DEPT, OF ENVIRONMENTAL CONSERVATION 
WATERTOWN STATE OFFICE BDG 
317 WASHINGTON STREET 
WATERTOWN, N.Y, 13601 SUBMITTED BYI SWERDOSKI 



ST. LAVN'RENCE RWER 
PCB SAMPLING SURW 

near Massena, New York 

Massena (T), St. Lawrence County 

Septesnber 21, 1982 

PARTICIPATING PERSONNEL: New York State Department of Environmental Conservation 

Region 6, Watertown 

Joseph E. Kuta, Division of Kater 
Williaiii J. Moore, Di\"ision of V.'ater 

Central Office, Division of Water, Albany 

Frank Estabrook, Toxics .Assessment Section 
Ray Gabriel, Toxics Assessment Section 

REPORT PREPARED BY: 
Jdseph'E. Kuta, Jdseph'E. Kuta, Senior Sanitar>' Engineer 
Ni'S Dept. of Environmental Conservation 
Region 6 - Watertown 
Date: Februar)- 22, 1983 



CONTENTS 
V 

Objective 1 

tockground 1 

Discussion -- - - - 1 

Findings 5 Results 4 

Appendix 

1 - Justification for Survey 
I I - Location Map 

I I I - SaTipling Results ^ 
R" - Photographs 



OBJEarv'E 

This field investigation was conducted to perform a water and sediment 
qu.'iliTv stuv'v for 3 ."̂ elected portion of the- ST. l̂ ^̂ T̂cnĉ  Ri\-cr ncnr M,T><̂cr ;. Nov. Ycr" . 
liii.s stuJy Kds i n i t i a l l y tc cover a nui:i])er of toxic materials, however, due to 
a shortage of laboratory time and manpower, i t was scaled-down to only a PCB-
trackdown study. 

RACKGROIJXI) 

A number of previous PCB-trackdown studies were done near this location, however, 
no data was ever obtained for this specific area concerning the water and sediments 
of the St. LauTence River. The following is a brief l i s t of recent known;studies 
in the area; N 

- A water quality sur\"ey vas conducted by Environment Canada in the Sunrrier 
of 1977 for the St. La\sTence River between Kingston and Cornwall, Ontario. 

- International Joint Comndssion released a report in the Summer of 1979 
indicating detectable amounts of PCB's were found in the water column at 
the mouth of the Grasse River. 

- A brief water and sediment quality study for PCB's was done on the Grasse 
River near the Alcoa plant outfall in August 5 September 1979 by NYS DEC 
Central Office Staff. 

- M3E (Kater Resource Branch) undertook an extensive sediment/water fish SUT\>>' 
on the Grasse/St. Laurence River in the Fall of 1979. 

- In the Sumner of 1980 a PCB track-down sampling program was conducted on the 
Grasse River and St. LawTence River tn the Massena area by N̂'S DEC Region 6 
staf1. 

- Grasse River fish surv'ey/PCE analysis performed bv N̂'S DEC in the sumnier of • 
1980. 

The above l i s t is not an a l l inclusive l i s t of PCB-trackdown studies done in 
the area since 1977 , but is only a review of available information in the N\'S DEC 
regional f i l e . 

Refer to .Appendix I for the justification on this proposed Water/Sediment 
Quality Survey for the St. Lawrence River. 

DISCUSSION 

The regional office proposed a sampling program for the St. Lawrence River 
which included eight sediments and four water samples near the two main industrial 
dischargers (Re>nold£ Metals 5 General Motors/Central Foundry) in the area. Tnese 
sanpling results along with the department's routine toxic surveillance network 
survey information and a previous Grasse River/Alcoa discharge sxirvey would become 
a data base. After discussions were held with the Central Office staff additional 
sajiqnling points were proposed u n t i l a total of 11 sediment and 7 *iater sampling 
locations were developed (See .^ppendix 11 for a Location Map and Sample Type). 
The two sampling sites of the department's routine toxic surveillance network sur\'ey 
near the sampling locations are also noted on the location map in ̂ pendix I I . 



Equipment used in the survey included the following: 

- 16' Boat with outboard motor. 

hip boots, rain jackets, etc. 

- Coolers with ice for storage and shipping purposes, 

- Eleven one l i t e r glass bottles, with teflon lined caps for sediment sam]:'les. 

- Seven two l i t e r glass bottles, with teflon lined caps for water samples. 

- Miscellaneous san^Jing equipment: 

(1) Stanlcss steel pail with rope. 
(2) D-ha-;ile square end shovel. 
[3j Long handled, home-made sam]5ler scoop. 

All sajD]>ling bottles were pre'labeled and prepared as necessary before the 
actual sampling was performed. The sampling locations were divided up as listed 
below: 

Sampling Points 6090101, 6090102 5 6090312 

- Frank Estabrook san̂ Dled from the landside of the water. Sanples were 
obtained by wading into the water, 

Sarnuin. Points 6090103 thru :6090110 

- Ray Gabriel, Joe Kuta and B i l l Moore sampled from the boat. Samples were 
either taken by wading into the water or directly fron the side of the boat. 
The boat wa.s launched at the Robert Moses State Park Launch Ramp and access 
to the sampled sites was obtained via Polly's Gut. 

Tne following is a brief description of Mr. Estabrook's sites: 

Sairrpling Point - Site was near shore in about 2h to 3 feet of water at a 
Nc'. 60901 OlS Q location upstrearri of Snell Lock and downstreari of Eisen-
6090101V." hower Lock, 
(Sediment ^ Water) 

Sampling Point - Sample was taken along the shore line at Massena Point 
.No. 6090102S ̂  iust upstream of Pollv's Gut, 
6090102K 
(Sediment 5 Water) 

Sanpling Point - Sample was taken in the Raquette River at a bridge crcssir; 
No. 6090512S 5 near Roosevelt own. The water depth was about 2 to .3 feei 
6090512K deep at the sampling point. 
(Sediment 5 Water) 



The following sampling mcthodolog)' was used at the above sites: 

Water Sample 

Collected one - 2 l i t e r glass bottle, with teflon liner, of surface area water, 
This sar^^le was collected with minimal turbulence, sealed without air space and 
chilled immediately with ice to 4° c. The surface was sar^^led because most KB 
contaminated oils would concentrate in this area. 

Sediment Saj?,];le 

Collected in a one-liter glass bottle, with teflon liner. Sought a composite 
of highly organic sediment by skimming the surface of several deposites in the 
vicinity of the^sampling station. The bottle was sealed without air space, then 
iced. 

The- folloKijie is a brief description of each location for the second set fSiTnpling 
Points 6090105 thru 6090110) of sajrpling sites, aloiig Acith some visual observations 
iT,?.de during the sampling: (All samjjles were placed in the proper glass bottles 
with the teflon lined cap and immediately jxjt in coolers, on ice, as they were 
conqjleted): 

SajT^iling Point 
.No. 6090105S U 
6090103W 
(Sediment 5 Water) 

Sanples were taken at a small bay downstream from the Grasse 
River confluence with the St. Lavrence River, across the 
main channel from Polly's Gut and upstream from the Re>nolds 
outfall. Sampling Methodolog>- was similar to sampling point 
6090107. 

Sampling Point 
No. 6090104S 
(Sediment Only) 

Sampling Point 
No. 60901 OSS 5 
6090105K 
(Sediment £, Water) 

Sampling Point 
No. 6090106S 
(Sediment Only) 

Sanple was taken near shore at the southwest end of Corn­
wall Island. I t was d i f f i c u l t to obtain a good sediment 
sample due to the river bottom composition (very rock>', 
gravelly and sandy). The sample was taken approximately 
50' ̂  offshore and wa5 obtained by dragging the stainless 
steel pail along the bottoir a namber of times until enough 
sediment was obtained to f i l l the sampling bottle. 

Samples were taken iust downstream of the Reynolds Metals 
Co. treated process wastewater discharge (outfall 001). 
A very- slight, almost non-detectable rainbow sheen could 
be seen on the water surface. Both samples were taken by 
a method similar to sampling point 609010". 

Sample was taken slightly upstream of the Cornwall InteiTis-
tional Bridge on the .American side. A sampling probler^ 
arose concerning the hard bottom (rocks ̂  gravels), the 
fairl y swift current, and the fai r l y steep "dropoff. 
Similar sampling procedures as described in other sediment 
sampling locations were used. 



Sanpling Point 
No. 6090107S 5 
6090107V\-

Sampling Point 
No. 60901 OSS 
fSedTrent Onlv" 

Sampling Point 
No. 6090108W 
(Water Only) 

Samples were taken .just downstream (approximately 100' + ) 
of the General Motors treated wastewater discharge (outTall 
001). The flow in this area was a slow-moving 
clo.kivisi. e.'idv. A \"'. ry di.fi]ijlL "rainbow shit,-;" V-. 
seen on the surface of the St. Lawrence River in this area. 
Also when the bottom sediments were stirred up, an oily film 
was obserx'ed. An' extra added precautions of wearing pro­
tective gloves, during the sampling process, was taken at 
this location. The sediment sample was taken by wading intc 
the water and skipriing the bottom sediment and then placing 
i t into the sample bottle. The water sample was obtained 
by dipping the samĵ ilc bottle directly into the water. 

The planned location was to be as near to Navigational Light 
#11 as possible, however, the river bottom was very rocky 
and gravelly and dropped off quickly. .Also t!>: sv.d ft currc:.' 
near Light 1̂1 cavjsed sampling problems. The actual sample 
was taken dovaistream of Light *11 near shore w'nere the bet::-, 
(silty-sand) and river current was more conducive to sedi­
ment sampling, the sample was obtained by wading into the 
water with sampling equipment and skimming the bottom sediment, 
then transferring the sample into the appropriate sample bottle, 

Sample was taken .at approximately mid-channel opposite Light 
#11 by dipping the stainless steel pail into the water and 
pouring i t into the sanple bottle. Again the current in the 
area was fai r l y .svdft. 

Sam-aling Point 
No.' 6090109S 
(Sediment Only) 

Sam]-)iing Poir^t 
Nc. 6090110S 
(Sediment Qriiyj 

Site was dovsnstream of Sampling Point 60901085 near snore, 
and the bottom sediment was silty-clay. Sample was obtained 
similar to sampling point 6090108S, 

Sample was taken near (50+j the South shore of Comv.-sZl 
Island between Directional Light *10 and Light ^4. .Again th-: 
bottor, was rock)',! gravell)-, and sandy and the sami.'.le was 
obtained similar to the other sediment samples. 

.An additional sediment sample was proposed at a location near the main chsnr^el 
between Raquette Point and Cornwall Island. However, a preliminary study of the 
location indicated that a sediment sample at this site could not be obtained with 
tliC: sampling equi]OTent provided. 

-FINDINGS ̂  RESULTS 

All samples were transported on ice in coolers and anal>-ed at the Ne\\ York 
State Department of Heajtji Laboraton" in .Albany, -New York, Refer to .̂ qvpendi.-; I l l 
for-the results of tMs analysis. 

The findings indicated no trace of PCB's above detectable limits (0.05 mcg'i 
for water sampdes and O.OOi mcg/g for sediment sam.ples) were found at the fcl lov.-ini: 
sampling points: 6090101W, 6090101S, 6d90102W, 6090103W, 6090108W, and 6090512K. 

The following sampling results indicated low detectable amounts of PCB's: 
6090102S, 6090103S, 6090104S, 6090106S, 60901085, 6090109S, 6090110S and 60903125. 



Two sites (a total of four samples, 2 water and 2 sediments) indicated higher 
amounts of PCB's. Both locations were just downstream of the two major industrial 
dischargers (Reynolds Metals Co. and General Motors/Central Foundry) in the area. 
The Gen-:ral ^'^t ors.''CenTr;il Fo:nidrv site indicr^ted the largest am-;i:it o-!\PCP's i : : 
both tiic water (greater tiiaji 4u ];p'n) and sediment (greater tlian 02 ppm) samj-iles. 
The Reynolds site sampling results indicated a nuch lower amount, but s t i l l showed 
comjiarably high amounts of PCB's in both the water (greater than 1.3 ppb) and 
sediment (greater than 18 j)\Tm) samples. 



s 

APPENDIX 1 

JUSTIFICATION FOR SLIRm' 



Tom Quim, Monltoriiis I S^oveillaBoe 
Bert Mead, Kegion 6 
Justification for Intensive Wat«T QuBlity Monitoring 
Cnsse/St. Lswrence River Sfstec 
Jifte 8, 1982 

We feel that local conditions and the possibility of future problers justify 
•n intensive wkter quality survey for the Grasse/St. Lawrence River system in 
the Missena area. The following facts were amsidered in this decision. 

1. We have done a very winimal study an the PCB levels sedinsnt in the 
Grasse River. HO%«VCT, there are other potential Pd sources in the 
Massena area \idch discharge to the St. Lawrence River including 
ReynDlds Metals, GeoeraJ Motors;-Central Foundry, St. lamsice Sea­
way DBvelopaent Corporation and the New York State Fower Auti^rity. 
It is believed that both Geoeral Motors and Reynolds have used P(3 
•aterials is the pest and in all probability discharges containing 
PCB*8 have ocairrod. New York State has done BD work to identify 
or quantify the PCX's In the environaent froa liiese sources. The 
work that has been done was primarily directed toward AUCCA. 

2. The Grasse River discharges as well as the General Motors and Reynolds 
discharges are upstreas of the Akwesasne Indian Riservation. Ibe Izidi-
ans are very concerned about the effects of PCX's they feel are in the 
river and lave raised the question with the UC. There is also an 
ongoing international discussion regarding fluoride contairination 
of the Akwesasne reservation on Corwall Island. The potential PCX 
contaaination of the St. Lawrence River will probably be brought 
into future discussints. 

S. Ibere has reportedly been a aedical; study to detersine the body bur­
den of PCX's by reservation residents. Significant levels of PCX's 
were reportedly found in the resident's fatty tissues. The source of 
the PCX's is uikncwn. 

4. The reported PCX level in fish froci the Massena area exceed the IJC 
advisory level adopted to protect fish eating birds ev«E though they 
are gei^rally below FDk levels for htzan consiEption. 

S., It appears to m that one significant sourre of PCX's to the St. 
Lan-ence River aay be sediment pick f n » the Grasse River idiich 

,̂ is then distributed along the St. Lawrence RiverAkiited States 
' shoreline. Ve know there axe PCX oootaainated sediaents in jthe 

Grasse River and would like to evaluate their effects on tfaelSt. 
lAwrenoe. ^ 



- 2 -

(. C^Tifrc.] ^fc.tors/Crritr3l Fox>dr>' picl-s ur quite hag'', ooTK:entratior.5 cf 
PCB's in their intake water froc the St. Lawrence River at the edge of 
the shipping channel periodically. It is unknown whether the source 
of this concentration is fror the river itself or i f it is caused by 
resus7«eriSioii of sedijnents discharged by General Motors in previous years. 

7. We kncm that General Motors used PCB hydraulic oils arid that sludges 
rennved frooi their historical waste treatr«nt plant have quite hlpti 
levels of PCB's in ther. While it is expected that sore PCB's histori­
cally have escar-ed fror the treatuent plarjt, we ha've no quantitative 
knov»-ledge "of this. We feel that sedinent sajq^linj; in the ricinit)' of 
the CSeneral Motors discharge, as well as other kncmii discharges is de­
sirable. 

E. We knov that Ger»eral Motors has two sludge pits that hsN'e beer: con-
tar±nating the ijcreditstely adjacent grouTiî ater. Information ori the 
effects fror the runcff froc these sludge pits or on grourtdwater seep­
age to the St. Lawrence River is desriable but not available. 

Very l itt le inforiBation on PCB's in the St. Lawrence River systeE is available. 
I feel that a detailed water qualit>' stud>- is justified including sediment charac 
teristics for selected portions of the St. L«wrerK:e. Analysis of the (Jrasse 
River sediments at the same sites as last san|̂ led are also desirable to deter-
sdjie the changes ir. se<!iment contasinatior le\'el5 sinoc' tl* previous sainpled. ' 

Considerable planning %fill be necessary to obtain an effective $tud>' at a 
reasorxable cost. The currents in the St. Lawrence River stretcJi proposed for 
ftudy are extrenely oaeplex. I have attached a photocopy of one current chart 
of tfke area and ar. expecting an additional current chart fror tl^ St. Lawrence 
Seaway Developcent Airthority (SLSDA) via the St. Lawrence Seawa)' Developcent 
Corporation (SLSCC). Other Infornstion would be quite scarce, but relative 
flcvs froE the Grasse River and Polly's Gut and the idxing currents might be 
available froE either the SLSD̂ . or the SLSDC. 

Your support of this stud>' is requested, I wouic welcooc the opportunity' to dis­
cuss the stud>' goals and resources available at your earliest oppc-rtunir*'. If 
you can't st̂ jport the stiK!>' for this year, a decision that it shotild not be pur­
sued further would be appreciated as quichly as po?siV-le. 

If you desire further justificatior: or clarification, please contact ne. 

BertOT; E. Mt-ad, P.E. 
Regional Engineer 
Region 7 

AttachmesTts 

ocr J . Lur 
J . Jorta 
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STATE OF NEV 
DEPARTMrNT OF f U 

UNITED SIATE^. 
DEPARTMENT OF r t l f . INTERIOR 

0E01.00ICAL SURVEY 
1. ... 

L O C R T i Q N M R P 

nmpi'" 



SA'.IPLING Flli-SIILTS 



SA MPT V ' ^ r " " ! ! ' ' 
OF rrn - TI?W:L^WN3TUDY 

FUT<~TT1T,""ST:~ T7\TrR|,NL;H RIVFR 

SFDTMFNT SAMPLFS - (Units on a l l Sediment Snirples are mcg/g) 

P A R A 

SAMPLING POINT NO. pen 
AROCLOR 
1016/1242 

PCB 
AROCLOR 
1254 

PCB 
AROCLOR 

1221 

PCB -
AROCLOR 

1260 

PCB 
AROCLOR 

1248 

60P0101S 0 .001 LT 0 001 LT 0 001 LT 0 001 LT 0 001 LT 

60n0102S 0 001 LT 0 001 LT 0 001 LT 0 .001 LT 0 02 

60P0in3S 0 001 LT 0. 001 LT 0 001 LT 0 001 LT 0 01 

60P0104S 0 001 LT 0. 001 LT 0 001 LT (1 001 LT 0 01 

60nni05S 1 0 LT 1 0 LT 1 0 LT 1 0 LT 18 

6O'M)]06S 0 001 LT 0 001 LT 0 001 LT 0 .001 LT 0 0? 

60 90I0 7.'> 62 0 1 0 LT 1 0 LT 1 .0 LT 1 0 LT 

60P0108S 0 001 LT 0 02 0 001 LT (,' .001 LT 0 01 

6000109S 0 001 LT 0. 001 LT 0 001 LT 0 001 LT 0 02 

60P0110S 0. 001 LT 0 001 LT 0 001 LT 0 001 LT 0 007 

6090312S 0 001 LT 0 001 LT 0. 001 LT n 001 LT 0 004 

NOTE: Each result which is followed by the designation LT means that the actunl 
results is less than the number reported. 

/ 



S;.!TLING RF.suITS 
OF PCE - TRACKDOWN STUDY 

FOlx THL S-i . ^ LAVRtNCE I^TVER 

YAllR SA?-TLF-S (Units cn a l l ITater Sar.ples are ir.cg/1) 

1 P R A V E T E R 
S.iM?LlKG POINT 

KC. 
FCr 

AROCLOR 
1016/1242 

PCE 
AROCLOR 

1254 

rcB 
AROCLOR 

1221 

PCB 
AROCLOR 

1260 

6090101W 0.01 LT 0.05 LT 0.05 LT 0.05 LT 

609C1C2K 0.0 5 IT 0. 05 LT 0.05 LT 0.05 LT 

6090105W 0.05 LT 0.05 LT 0.05 LT 0.05 LT 

t09fics\: 1 . 0. 07 0. C5 LT 0.05 L7 

6090107K 41.0 5. S 0.05 LT 0.05 LT 

609C108V: 0.05 LT 0 . 05 LT G. 05 LT 0.05 LT 

60 90 512V. '0.C5 L; 

t 
0.C5 LT 0.05 LT 0.0 5 LT 

NOTE: Each resu l t vhich i.= followed by the designat ior LT rear.s 
thf. t the actual resu l t s is less than the nuir:beT reported. 



>579 . New YORK STATE DEPARTMENT OF HEALTH 
DlvISIO-i Of LABORATORIES A'O RESEARCH 

ENVIROSHENTAL HEALTH CENTER 
flWAL REPORT piNAL REPOPT 

RESULTS OF EXAMINATION 
(PAGE 1 or 1) 

^EPDPTI'^P LAi i l 17 EHC ALE* 'V 
'KCS^.A»-{ 71 C TCiXIC SubST, 0 .11 
STiTI 'V. (S0.; = CF) ^ P : 

: O O R . : ; ; N A T L S : D f t • DE& • ' - v • t 

:C--t:V, ^A-'f I - c L SL I .F . , 'SHLD« ST LAwRtKCt RIvER UPSTWEA-, Op G R ^ S S L ^ I v E -

TYPi: rip SA ' - 'Pwf i 'Z i SjRFACL ..^AJER 

P.C.b 

036J 09 

P.C.tJ 

CN rLL. CO) ĉ E.- CD 

U'.IT nCTAT]C 

HCG/L 0,05 LT 

HCG/L O.Cb LT 

HCt/L P.05 LT 

HCC/L 0,05 LT , 

Co c -^ 

DATE PPJulll.ilr^/Oii/t^ 

NYS DEPT, OF EKVIRONKENTAL CONSERVATION. 
rATtnTr.,.'. STATE OFFICE b:>G 
Ji7 î AS-̂ i v&TQu STREET 
WATERTOWN, N,Y, 13601 SJS': J TT£̂ - PY» p5T4f-^ 



oseo.. 

FINAL RLPJ^^T 

MEW YORK STATE DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES AND RESEARCH -^^.^"^ 

ENVIRONMENTAL HEALTH CtNTER 
FINAL REPORT Fl»«*L REPORT 

RESULTS OF ExA'T-tATION 
(p /. r. ̂  1 c J : 

t^: *: u.; w:. •• : V / • • ;•/.•... s-*' • LI =LC ĉv: <»/i:t:/î  

RLPOf'TI'.G L Abj 17 EHC ALt* 
PrOG^^A-^.t 71(1 TOXIC SJ^^S', J--1T 
STiTiD'. (S'.".''^'Cr) '-Oi 
PPA;. A^E tt$I : (c? NV (.<,2!: TTtLc uj: i^sc'J CDINT"^': ST, i t ^ H f X l 
cpr^. r-ATts: DIG • " ;f on, • 
CD-i-'D ,- K-A"L 1 JCL Su^'^'S'iEr J ST, LA'^'-^ENXE RIVER >T HASS^I--^ PDINT IN BAY 

AREA 
EXALT SA-TLl'-i f^Cl'^^fl 6^<i'lD?> 
TYPI^ OF S^'-:'^E,"2I SURFACE W*TER . . ... t 
f O / [ AV / . I OF SA'-t-u I'JC ; FP.:.-. fJO/C.f TC' 0 < > / ? l / l 1 " 
f^L-j— 5: -T T'l; (1) cn UP-L 10) L-̂ : CO) pj.' C:J L'^ri' ci-

•1' I T b ..,L T ÔT A-- I 

036 Oft? F.C.b,, AROCLOR 1016/12^2 MCG/L 0,05 LT 

03bi;9 AROCLO^ I25i4 MCG/L 0,05 LT 

03«;ac" F-. C . h ,, ARJCLO- MCC/L 0,05 LT 

A R O C L O P I26n HCG/L 0,05 LT 

NYS P'EPT, DF ENVIRONHENTAL CO-SEP VAT 10̂ ' 
vATrrTQu . STATE OFFICE tSuU 
317 •AS'^JGTC^ STREET 
kATERTO^^, K,Y, IJfeOl ! T T [ ̂  b ̂' 5 r 5 T i 'J - n 
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V 

FINAL REFOPT 

NEW YORK STATE DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

ENVIROSHENTAL HEALTH CENTER 
FINAL REPORT FINAL REPORT 

RESULTS OF EXAHTUTIOK 
{p/cr 1 or 1) 

: c < ) v., /- i V/ Si 

REPUPTr.G LAfJJ 17 fHC A L B i j Y 
PrOC-'-'A'.j 7 U - Tf. IC S o ^ S T , j < I T 
STAT i : ' - ( s n . ^ c n 
DPAl'...L-t. L^^.i fc- G i . Z r i T L L R NO.' <J<J6? C U ' . T V : s ; , i A-nr.-.CE 
C O O R : - : ^ - A T E S ; LEC- • D E G • 

CO''̂  : '; '..A-lE INCL S.'B.. ' S-IEL'I ST LA^'RENCE RIVEP orSTREA- OF REVJULT-'S HETA! 
C J f P A J Y D ̂ N S T R OF Gf'is&SE R 

EXACT Si r3^ 
TYPE C'f SA-Pwt;»" 21 SURFACE '•n A. T E R 
M 0 / r A w . ĈF St^'PL r-Gj FK?'. f'TVO'' Tri 09/21 /U 
RL P: — s • • ' c. i 1 ) :̂: { i j Lp:iL L̂''-• CO; r t - . I D c ^ C J ) 

U IT 

0360C.Q P.C.b., AROCLOR 1016/12^42 MCG/L 0,05 LT 

0361 AK'JCUT'̂ : 125iJ HCG/L O.C:5 LT 

0 3 R t " ̂  .̂ c. . , A-;iCLO- 1221 HCG/L 0.05 LT 

0^1609 P.C.B., APOCLOR I2br) HCG/L n 05 L"' 

DATE r R I ^ T E l ' n ^ / D ' ' / B i 

IKYS DEPT. OF ENv IRO'^^-.E-^TAL CO NSERVATION 
• •ATE^ 'Or • S T A T F C ' F F J C E bOL 
317 rAS^INCTUK STRtE T 
WATEPTOhN, N . Y , l 3 t C l ^ y ' y iTTE[ . F^'j F 5 T i r - : 
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'INAL REPORT 

NEW YORK STATE DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

ENVIRONMENTAL HEALTH CENTER 
FINAL REPORT FINAL REPORT 

RESULTS OF ExAfc-JNATION 
(PAGE J OF 1 ) 

ST , LA' -'CL 

iEPORTlNG L A B I 17 EHC ALBA JY 
'ROG^A^J 710 TOXIC SubST . U-'IT 
J T A T n (SOOf^CE) ' -C : 
) R A I K ' A G L [ J A S I ' J ; r s G A Z L T T L L P ' D : <jao'v,Co 
: O O R L r . A T E S l DEG i " DEG ' 
:OHhr>N NAHF iNCL SUBW'SHEDI ST LAWRENCE R AT REYNOLDS METAL CO O U T F A L L 

I N t<ASSENA 
iXACT S A - ' P L l ' G P O I M . i 6090105w 
FYPE DF SAMPLE; " 2 1 SURFACE ^^AT£H 
iO/DAY/n f^ OF SAHRulNGj FRO-^ OO/ori TO 0 9 / 2 1 / ^ 
REPORT SE^ T TOj CO C D Rc ( 1 ) LPWE 10) L H ' ' CO) F^^' C { ' ) C^ ' l ' CJ) 

r A A' ETE;^ U'.lT REi^i'uT 

356009 P.C.b., AROCLOR 1016/12^2 MCG/L 

535109 AROXLOR I25a HCG/L 0,07 

039609 P.C.B,, AROCLOR 1221 MCG/L 0,05 LT 

0*160" AROCLOR 1260 HCG/L 0,05 LT 

• 

DATE P«I:,TELSlO/0̂ /fc2 

NYS DEFTt OF ENVIHOUMENTAL COrlSEPVATION 
WATÊ 'T̂ Ĥ  STATE OFFICE SDG 
517 .-AS'̂ IN'GTUN STREET 
XATERTDl̂ N, N.Y, 15601 B'Jb̂  IT7EL PVJ FSTARr.,-:-,, 



DS85 

FJNAL REPORT 

NEW YORK STATE DEPARTMENT OF HEALTH vl> >x C i 
DIVISION OF LABORATORIES AND RESEARCH V • Vi- ^0 

ENVIRONMENTAL HEALTH CENTER ^ / j T ^ 
fISAL REPORT FINAL REPORT 

RESULTS OF EXAHISATJPN ^ 
(P/r-E J Oî" 1 ? r> ^ 

I f c l o l Y'/' w/L: A 1 S i L L t t. /v '̂ /2<?/1 5 I 

REPOPTISC LAt: 17 EHC ALBANY 
PKO&PA'-; 710 TOXIC SUBST, Û ÎT 
STATU'. (SDi-'CE) NTj 
DRM-AGi. BASIN': 09 t.v GAZETTEER UV.l Uî b9 CUJ'TYj ST, lAvPE'-CE 
COORPINATESI DEG • "U, DEG • 
COMMON NASE Iw'CL 5uBr'SHEt>| ST LAURENCE RIVEP DO*- JSTREA'-^ OF GENERAL 

MOTORS O'jTFALL IN ̂ ASSE'.'A 
EXACT SAKPLI'̂ G POI N'T < _^9-0ii>7>., 
TYPE OF SAMPLE^ "24l5L'RFACE WATER 
MD/OAY/M̂  OF SAMPLING: FRO"-' OO/QP TO 09/21/13 
REPORT St' T TO: Cf CJ) PC Cl) LcnE (0) LHĈ  CD rEr. Co) CHE^ (1) 

" A' • r T t R U .IT KES.'LT '-OTATIO 

038009 P.CB,, AfiOCLOK 1016/1242 MCG/L 

036109 APuCLPf'' HCG/L 5.6 

039609 P.C.B,, AROCLOR 1221 MCG/L 0,05 LT 

041609 P.C.B,, AROCLOR 1260 HCG/L 0,05 LT 

• 

1 ' 

I I 
IK 

DATE PPlNTErJ10/00/62 

NYS DEPT, ̂ ^ ENVIRONMENTAL CONSERVATION 
^ATE^TO"' STATE OFFICE BL>G 
317 vASHlNGTOiv STREET 
HATERTOW*̂ * N.Y, 13601 SJb'-lTTEr PY; ESTABROOi 



"-L REPORT 

NEW YORK S T A T E D E P A R T M E N T OF H E A L T H 

D I V I S I O N OF L A B O R A T O « I E S AND R E S E A R C H 

E N V I R O N M E N T A L H E A L T H C E N T E R 

MNAL REPORT FINAL REPOPT 

RESULTS OF ExA«lNATinN 
(p/r.f 1 r>f n 

i'cll'l Y-/- :/; > / . i,i --^^i :.ir J t /2c'/ib 

^r^^TING I t t i 17 EHC ALBANY 
v'A^l 7 If TOXIC Su!?ST, u"IT 

cso-'-'cr) NTI 
;--AGt t -As: - , : OR KY G A Z L T T E E R H.^I f>J69 CQM' .TVJ ST. iA»^t;£!^CE 

- - L'l'-ATESl DEG I DEG i «w 
- ' L:N NA^F iNCL SL'tn ' SHEC { RAQjETTt RI VEP IN RDUSEVELTOwN 

r"̂  SAi'PLl'-G PDlNTi 609C.312'. 
I OF SA'^f-LE.'2l SURFACE .wATEH 
:/v/-ir OF SA^.PL1NG: F̂ -O-̂  OO/OO TU OR/^J/I? 

. . ' SE ,^ T;; cr. CD R' CD LPHL CO) L^O CO) ^Iz CO) CHEK CD 

RA-i-.r Tt'-: •r IT FE.̂ .LT • 0 > t . 

^̂ O' P.C.B,, AROCLOR 1016/12«2 MCG/L 0,05 LT 

109 P.Cr.R,, AROCLOR 125a HCG/L 0,05 . LT 

P.C,!:*,, ARCCLO' 1221 MCG/L 0,05 LT 

-̂ r̂ R P.C.B,, AROCLOR i260 

• 

MCG/L 0.05 LT 

PRI'VTFD: 10/c^/e? 

>NY5 DEPT. OF ENVIRONMENTAL CONSERVATION 
rATEKTLlK^ STAYE CPPlCE 9DG 
317 hASHlNGTQ.N STREET 
WATERTOWN, N.Y, 156C1 SUb'-iTTEO BY; EfTAe-n '" 
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riNAL REPORT 

NEW YORK STATE DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

ENVIRONMENTAL HEALTH CENTER 
FINAL REPORT FINAL REPORT 

PFSULTS OF EXAMINATION 

CPAGE I OF" n 
LAB ACCESSION NOl 22151 YR/HO/DAY/HR SAMRLE REC'Dt 82/09/22/15 

ST, LAWRENCE 

REPORTING LAB: 17 EHC ALBANY 
PROGRAMi 7U TOXIC SUBST. UUIT 
STATION (SOURCE) NQJ 
DRAINAGE BASINi 09 NY QAZETTEER ^̂ OI «a69 COUNTYj 
COORDINATES: DEG ' "N, DEG ' "W „,.,rn 
COHPON NAKE IUCL SUBW'SHEDI ST LAWRENCE RIVER UPSTREAM Op GRASSE RIVER 

ABOVE SNELH LOCK IN MASSENA 
EXACT SAMPLING POINTJ 609010JS 
TYPE OF SAMRLE: fcl NAT. OR POLL. SEDIHEIJT 
MO/DAY/HP OF SAHRLING; FROH QQ/QO TO o<*/2il/ll 
REPORT SENT TUI CC Cl) RO (1) LPHE (0) LHO (0) FED (0) CHEH cl) 

NOT PARAMETER UNIT RESULT 

058003 P.C.B.. AROCLOR 1016/12^2 MCC/G 0.001 

058)05 P.C.B,, AROCLOR 125a MCG/G 0.001 

059803 P.C.B., AROCLOR 1221 MCG/6 0,001 

^ 1 6 0 3 P.C.5., AROCLOR 1260 MCG/G 0,001 

052205 P.C.B., AROCLOR 12«8 MCG/G 0.001 

ION 

DATE PRINTED!ir/l«/B2 

NYS DEPT. OP ENVIRONMENTAL CONSERVATION 
WATERTOWN S T A T E O F F I C E BDG 

517 WASnlKGTON STREET 
HATCRTONN, N.Y. 15601 SUBMITTED BYj ESTABROOK 
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FINAL REPORT 

NEW YORK STATE DEPARTMENT Of HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

ENVIRONMENTAL HEALTH CENTER 
FINAL REPOaT ' FINAL REPORT 

RESULTS uF EAAK.IWAIIUN 
CPAGE I OF 1) 

LAB ACCESSION NOl 22155 YP/MO/DAY/HR SAMPLE REC'D: 82/09/22/15 

REPORTING LAB: IT EHC ALBANY 
PROGRAMI 7ly TOXIC SUbST, UNIT 
STATION (SOURCE) Not 
DRAINAGE BASIN: 09 NY GAZETTEE^ ^U: 4469 COUNTY| ST. LAWRENCE 
COORDINATES; DEG DEG 
COMHON NAME INCL SUB>*'SHED: ST LAWRENCE RIVER AT MASSENA POINT IN BAY 

AREA 
EXACT SAMPLING POINTI 6090lo2S 
TYPE OF SAMPLE: 61 NAT. OR POLL, SEDIHENT 
MO/DAY/HR OF SAHPLINC; FROM oO/OO TO o9/2l/ll 
REPORT SENT TO: CO Cl) Rt̂  (1) LPHE (0) LHQ C^) FEL) Ĉ ") CHEM CD 

PARAMETER 

058005 

058105 

059805 

ft41603 

™ 2 0 5 

P.C.B., AROCLOR 1016/1242 

P.C.B., AROCLOR 1254 

P.C.B., AROCLOR 1221 

P.C.c.,AROCLOR 1260 

P.C.B.,AROCLOR 1246 

UNIT 

MCG/G 

MCG/G 

MCG/G 

MCG/6 

MCG/G 

RESULT 

0,001 

0,001 

0,001 

0.001 

0,02 

NOTATION 

LT 

LT 

LT 

LT 

DATE PRINTED:10/14/82 

NYS DEPT. OE ENVIRONMENTAL CONSERVATION 
KATERTOWN STATE OFFICE BDG 
JIT WASHINGTON STREET 
HATCRTONNI N.y. ts*oi SUBMITTED BY: ESTABROOK 
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riNAL REPORT 

NEW YORK STATE DEPARTMENT of HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

E N V I R O N M E N T A L H E A L T H C E N T E R 

FINAL REPORT FINAL REPORT 

RESULTS OF EXAMII>«AT1Q^ 
(PAGE 1 OF n _ 

LAB ACCESSION NOl 22155 YP/MO/DAY/HR SAMPLE REC'D: 82/09/22/15 

REPORTING LAB: IT EHC ALBANY 
»ROGRAHj 7U TOXIC SUBST. UNIT 
STATION (SOURCE) NO: 
DRAINAGE B*SiN| o9 NY GAZETTEER ^Ql «469 COUNTY; ST. LAWRENCE 
COORDINATES; DEG ' "N, DEG • "w 
COMMON NApE INCL SUB>^'SHED: ST LAWRENQE RIVER UPSTRLAM OF REyNOLDS METAL 

CO DWNSTRM GRASSE R 
EXACT SA*«PLIN& POINTJ 6090103S 
TYPE OF SAMPLE: 61 NAT. OF POLL. SEDIMFNT 
MO/DAY/HR OF SAHPtiNC: FPOH OC/QO TO o''/2l''l'' 
REPORT SENT TO: CO Cl) RD Cl) LPHE (Oj LHO CO) FEU {0) CHEH d) 

PARAMETER UNIT RESULT NOTATION 

058003 P.C.B., AROCLOR 1016/12«2 MCG/G 0.001 LT 

056105 P.C.B., ARQCLOP 125a MCG/G C.Ofll LT 

059805 P.C.B., AROCLOR 1221 MCG/G 0,001 LT 

^1603 P.C.B.,AROCLOR 1260 MCG/G 0.0^1 LT 

^220 3 P.C.B.,AROCLOR 1246 MCG/G 0.01 

DATE PRINTED:10/14/82 

NYs DEPT. OF ENVIRONMENTAL CONSERVATION 
WATEPTOwN STATE OFFICE BDG 
517 WASHINGTON STREET 
MATERTOwN« N,Y. IMl SUBHiTTED Br: ESTABROOK 



AL REPORT 

NEW YORK STATE DEPARTMENT OP HEALTH 

DIVISION OF LABORATORIES AND RESEARCH 
E N V I R O N M E N T A L H E A L T H C E N T E R 

F I N A L R E P O R T FINAL REPORT 

RESULTS OF EXAMINATION 
(PAGE 1 OF 1) 

ACCESSION NOl 22156 YR/MO/DAY/HR SAMRLE REC'DI 82/09/22/15 

PORTING LAB; 17 EHC ALBANY 
—•GRAM; 71o TOXIC SUBST, UNIT 
•TION (SOURCF) Nc: 
MNAGE B*SIN: 09 NY GAZETTEER NOi 4469 COUNTY; ST, LAWRENCE 
-T'RDINATES; DEG ' "N, DEC • 

"N, Dtli • "W 
.̂..̂..̂HON NAME ii>ICL SUBK'SHEDI ST LAwRENcE RivER NEAK CORNWALL IS CANADA 

ACROSS FROM REYNOLDS METAL 
•TT SAMPLING POlNTt 6090104S 
. OF SAMPLE: 6J NAT. OR POLL, SEDIMEUT 
•r:AY/HR OF SA~rLING: FROK QQ/QO TO o9/2l/10 

- -TRT SE;>T TU: CO cl) RO (1) LPHE (0) LHO (Oj FEL {.0) CHEM ( i ) 

PARAME TFR UNIT RESULT NOTATION 

'^^^'-003 P.C.B., AROCLOR I0l6/12a2 MCG/G 0.001 LT 

.. .... ic5 F.c.e., AROCLOR 1254 MCG/G O.COl LT 

*»*»»-̂ 603 P.C.B., AROCLOR 1221 MCG/G 0,001 LT 

» 0 3 P.C.E., AROCLOR 1260 MCG/G 0,001 LT 

P.C.B., ARCCLOP 1246 MCG/G 0,0) 

i PRINTED! l'^/ia/8? 

NYS DEPT. 0̂  ENVIRONMENTAL CONSERVATION 
WATERTOHN STATE OFFICE BOG 
517 WASHINGTON STREET 
MATERTONNI N.Y. lUOi SUBMITTED BY: ESTABROOK 
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FINAL REPORT 

NEW YORK STATE DEPARTMENT OP HEALTH 
D I V I S I O N O F L A B O R A T O R I E S AND R E S E A R C H 

ENVIRONMENTAL HEALTH CENTER 
FINAL REPORT FINAL REPORT 

LAB ACCESSION NOl 22157 

RESULTS OF ExAfjKATIuN 
(PAGE I OF 1) 

YR/MO/DAY/HR SAMRLE REC'DI 82/09/22/15 

REPORTING LAB: 17 EHC ALBANY 
PROGRAM: 7li> TOXIC SUfcST. UNIT 
STATION (SOURCE) NQ: 
ORAINAGE BASIN: 09 Ny GAZETTEEf* ^Ot 4^69 COUNTY; 
COORDINATES; 

ST, LAWRENCE 
DEG 'N, DEG 

COMMON NAME INCL SUBW'SHEOI ST LAwREf̂ CE RIVER AT REYNOLDS METAL CO 
OUTFALL IN MASSENA 

EXACT SAMPLING POINTI 6090105S 
TYPE OF SAMPLE: 61 NAT. OR POLL. SEDIMENT 
MO/DAY/HP OF SAMPLING: FPOH oO/OO TO i;9/2l/14 
REPORT SENT TO: CO Cl) RO Cl) LPHE (Oj LHO (0) FED {0) CHÊ * CD 

RESULT 

1.0 

1.0 

1.0 

l.C 

16. 

PARAMETER UNIT 

t>58003 P.C.B., AROCLOR 1016/12^2 MCG/G 

058103 P.C.B,, AROCLOR 1254 MtG/G 

059803 P.C.5., AROCLOR 1221 MCC/G 

052203 

P.C.B., AWOCLOR 1260 MCG/G 

052203 P.C.B., AROCLOR 1246 MCG/G 

NOTATION 

LT 

LT 

LT 

LT 

5ATE PRINTED:lO/lu/82 

NYs DEPT. OE ENVIRONMENTAL CONSERVATION 
WATERTOHN STATE OFFICE BDG 
517 WASHINGTON STREET 
MATCRTORNI N.Y, iStOl SUBMITTED BYl ESTABROOK 
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^NAL REPORT 

NEW YORK STATE DEPARTMENT QF HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

ENVIRONMENTAL HEALTH CENTER 
FINAL REPORT FINAL REPORT 

RFSl'LTS UF EXAMI i-̂AT lUN 
(PAGE 1 Of 1) 

LAB ACCESSION NO, ?2i59 YR/MO/DAy/HR SAMPLE REC'DI 82/09/22/15 

REPORTING LAP: 17 EHC ALBANY 
PROGRAM! 71C' TOXIC SU&ST. UNIT 
STATION (SOURCE) No: 
DRAINAGE BASIN; 09 Ny GAZETTEER No: 44469 COUNTY; ST. LAWRENCE 
COORDINATES; DEc ' "N, DEG ' % 
COMMON NAKE INCL SUBK'SHED; ST LAwRÊ Ĉr RIVEP UPSTREAM Op GMC BETWEEN 

REYNOLDS ANb GMC IN MASSENA 
EXACT SAMPLING POINTI 6C9010bS 
TYPE OF SAMpLtt ol NAT. OP POLL, SFDI^^E„T 
MO/DAY/HR OF SAMPLING: FROM OC'/OO TO o9/2l/l3 
REPORT SENT TC: CO Cl) RO Cl) LPH£ Ĉ ) L̂ Û (0) FED c^) CHÊ * CD 

PARAMETER ui^n RESULT NOTATION 

058003 P.C.B., AROCLOR 1016/1242 HCG/G 0,001 LT 

058103 P.C.B., AROCLOR i?5a MCG/G 0,001 LT 

059803 P.C.B., AROCLOR 1221 MCG/G 0,001 LT 

|Pil603 P.C.fc./APCCLOR i26t' HCG/G t',001 LT 

052203 P.C.E.,AROCLOR 1246 MCG/G 0,05 

DATE PRINTED:10/14/62 

NYS DEPT. OE ENVIRONMENTAL CONSERVATION 
WATERTOWN STATE OFFICE BDG 
517 WASHINGTON STREET 
WATERTOiKN, N.Y. ISfrOl S U B M I T T E D B Y : ESTABROOK 
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FlMAL REPORT F^A 

NEW YORK STATE DEPARTMENT OE HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

ENVIRONMENTAL HEALTH CENTER 
FINAL REPORT FINAL REPORT 

RESULTS OF EXAMINATION 
(PAGE I OF n > , 

LAB ACCESSION NOl 22160 YR/MO/DAY/HR SAMPLE REC'DI 82/09/22/15 

REPORTING LAB: D EHC ALBANY 
PROGRAM; 71o TOXIC SUbST. UNIT 
STATION (SOURCE) Nc: , „ _ 
DRAINAGE BASIN: 09 NY GAZETTfE" ^0: 4<i69 COUNTYi ST. LAWRENCE 
COORDINATES; DEG ' "N, DEG » "w 
COMMON NAKE IUCL SUP^'SHED: ST LAWRENQE RlVEP DWNSTRM OF GENERAL MOTORS 

OUTFALL IN MASSENA 
EXACT SA-'.PLliNG PC'INT: 6C9v;1075 
TYPE or Si^'PLt! el NAT. OR POLL. SEDIMEJ^T 
MO/DAY/HK' Or SA^PuI'^G; FRÔ ^ OC/OO TO oR/2l/l3 
REPORT SE!,T TO: CO Cl) RO (I) LPHE (0) LHD C^) FEU C^) CHE^' CD 

PARAMETER. 

038003 P.C.B., AROCLOR 1016/1242 

058103 P.C.e., AROCLOR i?54 

059603 P.C.B., AROCLOR 1221 

^&0 3 p.C.5., AROCLOR 12^0 

052203 P.C.B,,AROCLOR 12a6 

Ui^lT 

MCG/G 

MCG/G 

MCG/G 

MCG/G 

MCG/G 

RESULT 

62. 

1.0 

l.O 

1.0 

1.0 

NOTATION 

LT 

LT 

LT 

LT 

DATE PRINTED:lO/ia/82 

NYs OEPT. OE ENVIRONMENTAL CONSERVATION 

WATEPTÔ K STATE OFFICE BDG 
517 WASHINGTON STREET 
WATERTOWN, N.Y. 15601 SUBMITTED BY: ESTABROOK 
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FINAL REPORT 

NEW YORK STATE DEPARTMENT QE HEALTH 
DIVISION OF LABORATORIES AND RESEARCH 

ENVIRONMENTAL HEALTH CENTER 
FINAL REPORT FINAL REPORT 

PES LILTS OF Ex All I NAT I UN 
(PAGE 1 OF D 

f LAB ACCESSION NOl 22166 YR/MO/DAy/HP SAMPLE REC'D: 82/09/22/15 
REPORTING LAB: 17 EHC ALBANY 
PROGRAMI 7I0 TOXIC SUBST. UNIT 
STATION (SUUPCE) NO: 
DRAINAGE BASIK: 09 NY GAZETTEE^ Noi 4469 COUNTY; ST. LAWRENCE 
COORDINATES; DEG DEG 
COMMON NAME INCL SUBW'SHEDJ RAOJFTTE RIVEK IN ROOSEVELTOWN 

EXACT SAMPLING POINT: 60<»0312S 
TYPE OF SAMPLE: 6! NAT. Of̂  POLL. SEOlî EwT 
HO/DAY/HR OF SAMPLING: FPOK 00/00 TO 09/21/1? 
REPORT SENT TO: CO CD f̂ o cD LP^L CO) LHD lo) FEU CO) CHt* CD 

PARAMETER UNIT RESULT NOTATION 

058005 P.C.B., AROCLOR 1016/12^2 MCG/G 0.001 LT 

058105 P.C.B., ARQCLOP 1254 MCG/G 0,001 LT 

059603 P.C.B., AROCLOR 1221 MCG/G 0,001 LT 

^16C3 P.C.B., A>»OCLOR 1260 MCG/G O.Of̂ l LT 

W2205 P.C.B., APOCLOR 1246 MCG/G 0,004 

DATE PRINTED:lC/14/62 

NYS DEPT. OE ENVIRONMENTAL CONSERVATION 
WATERTOWN STATE OFFICE BDU 
517 WASHINGTON STREET 
MATCRTOHN* N.Y. IS601 SUBMITTED BY: ESTABROOK 



New York Stale Department of Environmental Conservation 

MEMORAjNDUM 

TO Joe For t i 
FROM Darren Swe'-edoski 
SJBJECT: REVNj.DS M^A^S F.ACILITV - K:SSENA. 

DATE De:e-,ber 11 , 1986 

I heve rec|-ived your December 6, 198t neno on the above sub jec t , 
end, frcKT rnv viewpoint as er. enoinee'", I cannot agree w i th some 

vDj" CO".:! USons. 

-: r. f t - ^ 
;£"• b'̂ it i S2-: ;ec water and sec"ne! 
• K. >̂  ob ject ive of de"*"-;ii-

ZC', Gu*" wctev te:'.'' 

coneor.s Lî 'Strec",, cô rL*.'•ea~ , and at Reyriolo's two main ciscKf 
points. Sites 3s and 4s were et very close proximity to the 
Reynold's discharge points. (See attached me^o). 

"̂he wcter analysis was incDr!.:lus''ve, es r i c ^ t heve been expected 
Howeve*-, the sedinent analysis cave a much different picture: 

1 s (uC'St-ea-} PCE - 1.3 por 

2s (downstream) PCE - 2.4 ppr. 
PNA - 32.1 pprr 

R̂eynCids process 
wcters discharce" 

FN-.' 

4s (Reynolds cool ing 
& sani tary dischc'-Qe'; PCE;: - 13.7 ppm 

PN.i* - 55.24 pprr 

* Kany other un iden t i f i ed EH.-' s ' 

In my op in ion, there is a r.c'i..ec increase in PC? concentrat ion at tne 
Reynold's discharges, and tne cor tar -nste "'eveU t r e i l i n c o f f downcredier 
The PNA levels at 654 ppr spean fo'- the-se lves. 



New York State Department of Environmental Conservation 

M E M O R A N D U M 

K K ; . i ic;^..-n , LHv 1 ron'.enta i tmorce::.fcr,i 
FROM. Darrel l Sweredoski, Region 6 - Vilatertown 
SUBJECT: RIVER S.A^1PLING, REYNOLDS METALS 
DATE August 2 1 , 1925 

On August 20', 1986 B i l l Moore and I sampled water and sediment fo r p r i o r i t y 
po l lu tan ts i n \ t he Reynolds' v i c i n i t y . A i r tem,perature was about 75'^F, c lear 
sVies, wind out of the northeast . The object of our sampling was to deter­
mine i f FCB's c'-d other po l lu tants in the St. Law^-enre could be ti'aced back 
to Reynolds discharges. The sa'^'ple locat ions and sa-ple descr ip t ions a<'e 
cttechec. 

On August 2 1 , 1986 samples were shipped via Federal Express to Weston Labs, 
Pennsylvania. 

^'. Sweredoski , P.E. 
S". San'-tc".* Engineer 
Division Solid i Hazardous 'w'aste 
D̂ Ŝ: kw 
.Attacnm:rnt£ 

cc; Jim LUZ 



i r . e s t i c e t ions should be perforr i tc bv the Departr.ent to deter r -ne 
the sources and s:c:*« of the conta- 'nat ion p r o t l e - in the Rive*-," 
1 r^s: br ine t : yz-^r a t ten t ion t n i t Reyncld's is a very 1 eroe 
us t ' of coc": tc ' ' i"" tne";'' :^rci.:esj (3: n.-'"!lion pr-j'.ds pe*' vear i^;-
197?', ano h ic^ l e a f ' s c: ccc" tc-- de-'ivit-ives (t^NA's) a r e ' l o c a i e : 
et t he i r dischc'^c? p : i n t s . 

Dc'."rel"; K. Swt!'eGi-Sf. "i , f 
Sr. Sanitary Encineer 

D*-:S;S5; 

CC: -•. Kenna 

. la'-.nc.tf 



REYNOLDS.METALS 
KATER & SEDIMLNT SAMPLES 

SITE * DEPTH DISTANCE TO SHORE. LAND'-'APK 

CIS ~ 1 C ' 'Oi ' to sho»e,—middTe of bey, pĉ ne*' 
se-.ple; black organic muck; lV:4n 

:.iw Sa-:pied a t - 1 0 ' 
-̂ depth; 10/52 AK 

to :2:06 PI" 

V.^nco'-an sample at m.ojth of bay; mic-
poi nt 

Sa":;.." ed at —^' ;• 
12:20 ?]•• of bay; poner sample; sandy, s ' l t y , 

dark co lo r , stoney bottom;-^6" sediment 

Sampled a t - S ' ; 
12:35-12:50 PV, 

Vendoran sample at mouth of bey, mid­
point 

" - 05~:'ed at 10 ' ; Vcndo'-e!- s s - - ' e ; —:00^ from snp--?:' 
••;U.0' bilCSV. o u t f a l l 00" , Reynclc's 

—15' depth; 
1:20-1:30 

Sample locat ion same as 04W; f ine 
b"-cct-. miuCf., o r : a n i c ; ' - l f ' dee: sedi::en-

- / c - 6 ' depth; 
1:35-1:50 PM 

Cool ing water o u t f a l l 002 bay; •-^l00' 
o f f sho>-e. center of bay; 1 * ' sediment; 
sandy, s i l t y , darK co lo r , organic; • 
s ' l r r - sneen on dredge sample 



m ri ̂ %:ox ^ A^, f^m,^ 
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TABLE 2 

PERMEABILITY OF GEOLOGIC MATERIALS* 

Appxozimate Range of Assigned 
Type of Material Hydraulic Conductivity Value 

Clay, compact t i l l , shale; unfractured <10''̂  cn/sec 0 
metaaorphlc and Igneous rocks 

S l i t , loess, s i l ty clays, s i l ty 10"* - 10"^ ca/sec 1 
loams, clay loams; less permeable 
limestone, dolomites, and sandstone; 
moderately permeable t i l l 

Fine sand and s i l ty sand; sandy 10~^ - 10~^ cm/sec 2 
loams; loamy sands; moderately 
permeable limestone, dolomites, and 
sandstone (no karst); moderately 
fractured Igneoi's and metamorphlc 
rocks, some coarse t i l l 

Gravel, sand; highly fractured cm/sec 3 
Igneous and metamorphlc rocks; 
permeable basalt and lavas; 
karst limestone and dolomite 

*Derlved from: 

Davis, S. N., Porosity and Permeability of Natural Materials In Flow-Through 
Porous Media, R.J.M. DeWest ed., Academic Press, New York, 1969 

Freeze, R.A. and J.A. Cherry, Groundwater, Prentlce-Hall, Inc . , New York, 1979 
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EXECUTIVE SLMMARY 

The Aluminum Company of America (ALCOA) owns and operates an 

aluminum ..and aluminum product production f a c i l i t y i n the Town of 

Massena, County of St. Lawrence, State of New York. Mas;3eaa is a r u r a l 

area of the state with a population of approximately 15,000 people. The 

f a c i l i t y encompasses approximately 3,500 acres and includes a Fabricat­

ing Area (Area 1), Tngot-Extrusion Area (Area 2), a Smelting Area (Area 

3) and eleven (11) disposal areas.: The f a c i l i t y is bordered on the 

north by the St. Lawrence River, the southwest by the Massena Power 

Canal, and on the southeast by the Grasse River (Figure 1). .A residen­

t i a l area i s located along Dennison Cross Road which generally parallels 

the northeastern boundary. 

ALCOA began operations at the Massena Facility around 1903. As a 

result of production ac t i v i t i e s , ALCOA has disposed of certain Indus-

t r i a l wastes at various locations on the s i t e . The New York State 

Department of Environmental Conservation (NYSDEC) in accordance with the 

Environmental Control Law (ECL), Article 27, Title 13, .illeged the 

f a c i l i t y to be an inactive hazardous waste disposal site, as defined in 

the ECL, and that the hazardous and/or industrial wastes at the site 

constitute a significant threat to the environment pursuant to the ECL 

Article 27, Title 13. Effective January 16, 1985, ALCOA and the NYSDEC 

entered into a Consent Order whereby ALCOA agreed to develop and imple­

ment an inactive hazardous waste disposal site remedial program subject 

to the approval of the NYSDEC. 

OBJECTIVES AND SCOPE OF THE INVESTIGATION 

Hie objectives of this investigation are to (1) identify any past, 

current and/or potential future releases or migration of hazardous 

waste, as defined in the ECL, from the site, and (2) to evaluate the 

impacts of ALCOA's past and present handling and/or disposal of hazard-

-1-
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SITE PLAN 
ALCOA - Massena, N.Y. 
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ous and/or i n d u s t r i a l waste including impacts both on-site and o f f - s i t e . 

For the purposes of t h i s study, o f f - s i t e refers to those areas which may 

have been affected or impacted by disposal and/or handling of hazardous 

and/or i n d u s t r i a l wastes within the immediate v i c i n i t y of the s i t e and 

does not include any o f f - s i t e waste disposal sites to which ALCOA or i t s 

agents may have sent wastes for disposal. 

Based upon the findings of thi s s i t e investigation, ALCOA i s to 

develop and implement an inactive hazardous waste disposal s i t e remedial 

program, «s defined in the ECL. The goal for the inactive hazardous 

waste disposal s i t e remedial program sh a l l be to i<lentify, and i f neces­

sary, to mitigate or eliminate any present or potential future threat to 

the environment at the s i t e and at affected o f f - s i t e areas. 

In May 1985, O'Brien S Gere Engineers, Inc., of Syracuse, NY 

prepared a revised investigation proposal (RIP) for ALCOA in accordance 

with the Consent Order. The RIP provided the work plan under which 

ALCOA conducted the Waste Site Investigation Program at the Massena 

Operations. During the summer and f a l l of 1985, ALCOA and O'Brien & 

Gere Engineers, Inc., completed Phase I of the project which included 

the site survey, hydrogeological investigation, and geophysical surveys 

as described in Appendix B. During 1986, AliCOA and Engineering-Science 

(ES) completed the environmental media sampling (leachate, test pit 

soils, surface water, sediments, and groundwater), data analysis, and 

interpretation as part of Phase I I and Phase I I I of the same program. 

All laboratory analyses were conducted by NUS Corporation of Pittsburgh, 

Pennsylvania. 

ENVIRONMENTAL SETTING 

The ALCOA Massena f a c i l i t y i s located within the Oriented T i l l 

Ridges Subsection of the St. Lawrence Lowland physiographic province. 

Surface s o i l s are variable in their drainage c h a r a c t e r i s t i c s , 

ranging from well to moderately-well drained for soils derived from t i l l 

deposits to poorly-drained soils derived from fine-grained alluvium and 

sediments occupying the streeun valleys and lowlands. 

The major drainage features at the ALCOA site are the Grasse River, 

the Massena Power Canal, Robinson Creek, and the South Ditch. Runoff to 

the Power Canal is derived from a large area in the western portion of 

-3-
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the p l a n t and channeled to the Power Canal v i a the 003 O u t f a l l . The 

c e n t r a l p o r t i o n o f the s i t e d r a i n s to the Grasse River v i a man-made 

d i t c h e s and sewer l i n e s . The n o r t h e r n h a l f o f t h e s i t e d r a i n s t o 

Robinson Creek and the South D i t c h . The eas tern p o r t i o n o f the s i t e 

d r a i n s to an unnamed t r i b u t a r y to the Grasse R i v e r . 

The su r face geology of the ALCOA f a c i l i t y i s c h a r a c t e r i z e d by a 

t h i c k sequence of unconsol ida ted g l a c i a l d r i f t o v e r l y i n g do lomi te bed­

rock . The d r i f t i s composed of t i l l , l a c u s t r i n e c l a y and s i l t , and 

marine depos i t s which form the upper, midd le , and lower t i l l u n i t s . 

Ground water occurs under both w a t e r - t a b l e (unconf ined ground-water 

c o n d i t i o n s ) and c o n f i n e d c o n d i t i o n s (under p r e s s u r e ) . The w a t e r - t a b l e 

a q u i f e r occurs a t depths of less than 10 f e e t w i t h i n the upper t i l l 

u n i t . Groundwater under c o n f i n e d c o n d i t i o n s occurs a t depths o f 50 f e e t 

or more w i t h i n the middle and lower t i l l u n i t s ( d r i f t a q u i f e r s ) and the 

bedrock (bedrock a q u i f e r ) . 

The w a t e r - t a b l e a q u i f e r i s recharged by p r e c i p i t a t i o n along the 

t i l l r idges and discharges to the v a l l e y s and l o c a l s treams. Grounti 

water d i v i d e s occur i n the w a t e r - t a b l e a q u i f e r along the r idge tops -^ad 

east o f the 60 Acre Lagoon. Ground-water f l o w w i t h i n the wa t e r - t ab l e 

a q u i f e r on the southwest p o r t i o n of the ALCOA s i t e and south side of the 

southern r idge w i l l be to the south toward the Grasse River , on the 

no r t l i s ide of the c e n t r a l r idge toward the South D i t c h , between tlie two 

r idges toward the 60 Acre Lagoon, and east o f the 60 Acre Lagoon to an 

unnamed t r i b u t a r y to the Grasse R i v e r . 

Ground-water f l o w w i t h i n the d r i f t a q u i f e r s cannot be determined 

w i t h a v a i l a b l e d a t a . Comparison o f water l e v e l s i n the w a t e r - t a b l e 

we l l s w i t h l e v e l s i n the deeper c o n f i n e d d r i f t a q u i f e r s suggest t ha t 

d r i f t a q u i f e r s may be recharged l o c a l l y by the w a t e r - t a b l e a q u i f e r . 

Discharge f rom the d r i f t a q u i f e r s occur by l a t e r a l f l o w t o seeps along 

v a l l e y margins . 

Ground-water f l o w i n the bedrock a q u i f e r beneath a l l p a r t s o f the 

ALCOA s i t e i s expected to be south toward the Grasse R i v e r . The bedrock 

receives recharge f rom the o v e r l y i n g d r i f t a q u i f e r s and discharges to 

the Grasse R i v e r . 

L o c a l l y , ground water i s used f o r domestic purposes i n areas o u t ­

s ide the d i s t r i b u t i o n l i m i t s o f the V i l l a g e o f Massena. Residents i n 
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the area bounded by the St. Lawrence Seaway to the northeast, Donaghue 

Road to the east, the Grasse River to the southeast, and the Massena 

Power Canal to the southeast use ground-water wells for t h e i r water 

supplies. Most of the wells i n the v i c i n i t y of the ALCOA f a c i l i t y are 

wi t h i n the t i l l , although several wells are i n the bedrock. No indus­

t r i a l wells are known to occur withi n a three-mile radius of the center 

of the f a c i l i t y . 

DESCRIPTION OF SITE CONTAMINATION 

A concise disposal area description including leachate, ground 

water, and test p i t s o i l analysis is summarliied for the eleven disposal 

sites under investigation in Table 1. Sitewide contamination Is addres­

sed herein. 

Ground Water 

Ground water contamination was detected in several of the shallow 

monitoring wells on the f a c i l i t y daring the Phase I I field investiga­

tion. No elevated levels of contaminants were collected in the deep 

monitoring wells at the f a c i l i t y . This data coupled with groundwater 

hydrology and contaminant characteristics was used to assess the extent 

of contamination and migration in ground water. 

o Ground water in the water-table aquifer from tlie area of tlie 

Spent Potlining Pile " I " migrates in an east-southeasterly 

direction toward the South Ditch and Robinson Creek. At tliis 

location, the South Ditch drains to the 002 Outfall. Benzo-

(b)fluoranthene (2 ug/1) and total cyanide (0.034-2.6 mg/1) 

were the contaminants detected in on-site wells in this area 

at levels greater than NYSDEC Ground Water Quality Standards. 

Ben2o(b)fluoranthene has a strong tendency to adsorb to organ­

ic matter and a low water solubility which renders i t rela­

tively immobile. Although the amount of free and complexed 

cyanide i s unknown, free cyanide is rapidly converted to car­

bon dioxide and ammonia by s o i l bacteria and fungi and com­

plexed cyanide salts are fairly insoluble. Hence, neither 

compound is expected to migrate as far as the residential well 

locations near Robinson Creek at the corner of Route 131 and 

Dennison Cross Road. 
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T3\BI£ 1 
SUtlARY OF DISPKAL SITE UtS^ilPnONB 

Area Name 
Type of Site 

Qirrent Status and Size 
Waste Nbterlal 
aitJ Qoantity Ehvirotinental Setting Wasb3 Sampling^ 

(2) 
Qivironmental Sampling 

Alleged Inactive, l a n d f i l l Dross and o Site slopes gently to the o Ibst Pit Soils Con- o Qround-vrater Contaminants of Oonoem: 
Asbestos active fron 1.75 Acres other indus­ north. tatdiiants of Concern: No contaminant ooncen-
(Dross) 1955-1965 t r i a l wastes o Surface water flow is to - Alumlnun trations detected at 
DLspcisal 0-12' thick. the north, ultijiHtely d i s - - Copper levels higher than 
Area Eicact qiant l ty dianjlng to the Soutli Dltijh. - Mercury NYSUfK W^ter Quality 
#645006 unknown, m>/os. o Site is underlciin by v*3atlierei - 7Anc Standards or higher 

as much as 80 sanrly glacial t i l l . - Ammonia than the background 
tons/yr. o (iound-v*ater flow in tiie lu . l l - Flu'jrlde wel l . 

acjuifer is north, possibly - low l£vel PCB 
dlsdianjing to the S(XJth o Leadiate" Cbnbatnlnants 
Ditch. of Cbncem: 

- No contamlrttiit ooncen-

- • -
_ trations detected at 

1 t^l'ivatdd levels in tlie 
a> 
1 Ijjdcliate samples. 

Oily Waste Inactiwa, active Landf i l l with Heavy l u b r i ­ o Site si ts within topo- o ttone o Qround-water Ccntaminants of Cbnoem: 
l a n d f i l l from 1979-1984 2 disposal cating o i ly graphically h i ^ area. - PCB 1248 
Nb sa.be # oells . waste arti o Sirface water flow at the - 1,1,1-Trichloroettene 
Assigned 1 Acre. sludges. si te is to the south-soutii- - Ib t a l Organic C&rtnn 
Area 7 A{;:p:ax. east, ultJjiBtely to the Gcanse - Ib t a l Ctganic Halogens 

2,000 cu.yds. River tiirougli Oie 001 Outfall or 
north to the South Ditch. 

o Sits Ls underlain by waatliec'ii 
sandy glacial t i l l . 

o QroiUKl-water flow in the t i l l 
aquifer is north, south, and 
soitlieast, discharging bj tJie J) 
South Ditch (north) ard u l t l -

J) 

irtibily to Uie Q:ass;3 Rl->rar 
(sr>itl-i) through the 001 
O i t f a l l . 

(1) Ifest p i t soil/slirige caitamtnants of oonoem are tiiose premant at levels .itovfj nor nal caicentratiois In soils. 
(2) Qx)und-water contaminants of oorKsni are tliose oon^tlbwnts present at ajnojtitratiais hL.jh^r tlvdn tlie NYSOffJ W.itrjr Qiality Startlanis or Qiidanoe Values or 

higher than iMckijround where ix) standards or guidance values (j>clst. 

" 1 1 
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TABI£ 1 (Continued) 
SIWMARY OF DISPOSAL SITE OSCRIPrKJNS 

Area Iferae Qirrent Status 
TVpe of Site 

ana Size 
Waste Material 
and Qoantity Ehvironmental Setting Wasbj Sanpling 

(1) (2) 
QivLronmantal Sampling 

E îent Ib t -
l ining 
Pile " I " 
#645003 

lhactivB, active 
f ron 1951-1976 

Disposal Pile 
4 acres. 

S ^ t I b t -
l iners. 
35,000 cu.ya. 

Spent Pot-
l in ing 
Pile •'A" 
#645001 

Inactive, active 
frcro 1976-1983 

Disposal Pile 
1.5 Acres 

Spent R j t -
l iners. 
54,600 cu.yd. 

I 

I 

o Site is f l a t . 
o Surface water flow at tlie 

site is to the oast to 
Rc*)inson Creek and the 
33Uth Ditch. 

o Site is underlain by s i l t y 
sarYl and weatiierad t i l l . 

o Ground-water flow is to 
tiie southeast to the 
the South Ditch and Grasse 

Leachate Contami­
nants of Cbncem: 
- Aluminum 
- Annonla 
- Cyanide 
- Fluoride 
leachate Is oollt3Ct-
ed for o f f - s i t e 
disposal. 

Grourri-water Cbntamincints of Concern: 
- Benzo(b)fluoranthene 
- ' Ib t a l Organic Carton 
- Oi l and Grease 
- Cyanide 

River tiiroun^ tlie 002 Outfal l . 

o Site rests within a topo- c 
graphically high area. 

o Surface water drains over­
land to the nortii-nortliwest 
ultiitHtely to the South 
Dltdi or southeast bj tJie 
60 Acre lagoon. 

o Site is underlain by 
vreatiiered t i l l . 

o Clround-water flow in t i l l 
cKjuifer is north toi^rd 
tiie S>ath Ditch or south-
soutlieast disclHtging to 
tlie 60 Acre lagoon. 

o Ultimate disciiarge of leach­
ate Is to tile South Ditch 
(nortJi) or 60 Acre lagoon 
(south). 

leachate Gontami- o 
nints of Concern: 
- Alunlnum 
- Barium 
- Chromium (+6) 
- Cĉ ?)er 
- Lead 
- Ammonia 
- Ib ta l Organic Carbon 
- Chloride 
- Cyaniae 
- Fluoride 
- KB 1248 

Qcound-vater Ct»itaminants Of Qxioem: 
- Butylbenzylphthalate 
- Truiethylsilanol; -
- Aimcnia 
- Ib ta l Organic Carbon 
- Ib ta l Organic Ifalogens 
- Chloride 
- Cyanide 
- Fluoride 
- Oil and Grease 
- Sulfate 

(1) Tfest p i t soil/slirlge contamirants of oonoem are tiiose presiiiit at levels .ilwve lurmal •:r)iicentratliD/is In soils. 
(2) Gtourd-water contaminants of ooncern are those constituents present at coicentritions hi.ijii^r Mian die NYSOtn Water Qiality Standards or Oiidance \feliiQS or 

higher than backgrourd where no standards or gui<.V»nce values exist. 

/ 



TABLE 1 (Cbntinued) 
SUMMARY OF DISPOSAL SITE LSiSCRIPriOlS 

Area Name Cbrrent Status 
Type of Site 

and Size 
Itete Material 
and Qjantity Ehvironmental Setting Vfaste Sampling^ 

(2) 
Ehvironmental Sampling 

aimary Active from Ihlined Sludges o Site rests within a topo­ o Sludge Contaminants o Qraund-veter Contaminants of Concern: 
lagocn 1972 - Present lagoon generated graphically high area. of Cbncem: - FAHs 
«645005C 8 Acres from lime o Surface water "irains over­ - Cadmium - PCB 1248 

treatment of land to the south-saitheast. - Cct̂ per - Anrnonia 
siel t ing area ultiirabely to 60 Acre - Silver - Ib t a l Organic Carbon 
scrubber water. lagDcn. - PAIb - Chloride 
EktiflBtad 1 o Site is underlain by dense - 4,6-dinitrp-o-cres<3l - cyanide 
ton/day of sandy glacial t J . l l . - PCB 1254 - Fluoride 
sludge o Qraurtl-water flow in t i l l - Methylene Chloride - I b t a l Organic Ffalogens 
deposited aquifer Is south-southaast - "Ibluene - Oi l and Qrease 
in lagoon. and discharges to tiie - >fylene - Sulfate 
Wastevater 60 Acre Lagoon. - Aitmaiia - Dibenzofuran 

1 flow thru - Cyanide 
00 
1 

lagoon is - Fluoride 
J^jfaxK. 5.5 MGD. - Sulfate 

60 Acre Active fron Ihlined Process waste­ o Site lies betveen t3i*o o Sludge Cfantaminants o (Sround-viater Gcxitaminants of Cbnoem: 
lagoon 1972 - Present lagoon water. ridges eind nay be dis­ of Cbncem: - Aluminun 
#6450050 6CM- teres Wastewater charging poLit for grourd - Arsenic - PAfb 

flow thru the water. - Copper - PCB 
lagoon is o Siirfaoe water drains radi­ - Silver - Acnnania 
approx. a l ly to the 60 Acre lagoon. - PAH - I b t a l Ctganic Qirtwn 
13 MOD. o Site underlain by dense - PCBs - Cyanide 

sandy glacial t i l l . - Methylene Chloride - Fluoride 
o Ground-water flow in t i l l - Ammonia - Oi l and Qrease 

is directel ra l ia l ly tcvard - Cyanide 
Oie 60 tere Lagoon, u l t i ­ - Fluoride 
itHtely disdicurguig to tiie L 
Grasse Rivier throui^ the 
001 Oatfal l . > 

(1) Tfest p i t soil/sluJge contamirants of ooncern are tiiose present at leveLs d)»ve lurmal oTna^ntratlons in soils. 
(2) Qround-water contaminants of concern are tinue constituents present at anicentratloiis lilglier than the NYSDEC Water Qiality Standards or Guidance \falues or 

higher than badtgrouiKl v*iere no standards or guidance values exist. 

! I I I I I I I I r - i 



•mBTjE 1 (Continued) 
SIWMARY OF DISPOSAL SITli IJE33«PTI0NS 

Area Items Current Status 
Type of Site 

ard Size 
Wastx? Material 
and Quantity Qivironnental Slotting . (1) 

Wasb; Sampling 
(2) 

Ehvironmental Sampling 

Soluble Oi l Siactive, active UiUnad Soluble o i l o Site is located witii ln o Sludge Qjntamlnants o Ground-vrater Contcininants of Oonoem: 
lagoon from 1959 to lagoon and water a nearly f l a t area. of Concern: - Aluminun 
#645005A DeoeniDer, 1986. 3 Acres solutions. o Surface vrater is channeloi - Alumltiiim - 4-Hethylphenol 

650'x200'x6' 300,000 to away from the site Ijy drain- - Copper - 2-Mel±iylethylEhenol 
5 MG Capacity 500,000 gal/yr, . age ditches to tiie 60 Acre - Arsenic - Benzene 

lagoon and vest to the narsh, - Silver - Armenia 
ultinately to the Grasse - Zinc - I b t a l Organic Ceirbon 
River Oiru the 001 Oatfal l . - 2-4-Dlm3thyliiienol - Oil and Qrease 

o Site is underlain by - Fhenol - thenol 
clayey s i l t t i l l . - PZB 1248 

o GrotjFxl-^ter flew within - Ttetrachloroitliylene 
the clayey s i l t t a l l - Ibluene 
r»]uifer is west, discharg- - "nrichloroetiiylene 
i n j to the iiarsh and ultu.- - Xylenes 
mately to tiie Grasse River - AmiiKiila 

1 tiirou(jh the 001 O i t f a l l . - Qilorlde 
v£> 
1 - cyanide 

- Fluoride 
- Sulfate 

WSste Lubri­ Inactl \«, active thlined Itelogenated o Site Is located wltliln o No Wr.isba sanplin<j. o Qroind-water Contaminants of Oonoem: 
cating Oil from 1969-1980. lagoon organics. a nearly f l a t area. - Aluminum 
Idgoon 1.5 Acres various hjdro- o Surface water Is diannelod - 4-fJlethylfhenol 
#6450058 170'x210'x5' carbons, o i l s away fran tiie site liy drain­ - 2-Methylethylphenol 

eind grease. age ditches to the 60 Acre - Benzene 
100,000 gal/Vr. 1 lagoon an! v«ist to tiie laarsh. - Amnonia 

ultlirvately to the Grasse Rlv; ;r - Ib ta l Ocganic C&rbon 
tiin tiie 001 Outfal l . - Oi l and Grease ^ 

o Sib; Is urti^rlaln by clayay - Pienol J\ 
s i l t t i l l . '/ 

o Grouiid-vaber flow v/it.hln tiie clayey c s i l t t i l l aiulTer Is to tli3 wi;st d i s -
haojliig b i the jnarsh an,! uliJiaab^ly 
to Uie Grasse RlvFjr Oirokjii b'ii 001 (Xi t f - i l l . 

(1) Ibst p i t soli/sludge contaminants of ooncern are tiiose prfsent at levr^ls alxwe nonml coiK^entrritliyis i n soils. 
(2) Qrourd-water contaminants of concern are Oiose crxistlbients present at concentratujris liiAj1i.-r tiian die N̂ SUl-n Water Qiality Staivlards or Oiidaice \felues or 

higher than background \4iere no standards or guidance v.ilu=is .^xlst. 



TABLE 1 (Cbntinued) - SCJ*1ARY OF DISPOSAL SITE UHSJRIPflOB 

Area tbme CLnrreit Status 
Type of Site 

and Size 
Waste Nbberial 
and Qiantity Ehvironmental Setting Vfeste Sampling (1) Ehvironmental Sampling 

(2) 

Sanitary 
lagoon 
Ito Site 
Njnber 
Assigned 
Area 8 

Active from 
1962 - Present 

o 
I 

thlined Sanitary o Site is located in a nairly o Sludge Contaminants 
lagoon wastewater, f l a t area saith of a ridge. of Concern: 
18 Acres storm wabir, o Surface watsc flow is gener- Naie 
20,000, (XX) and ch lo r i - a l ly toward the narsh and chan-
C^pacity nated phenol neled away from tiie site by 

process waste- drainage ditches, ultiirately 
water, ^arox. to tiie Gtasse River tiirotjgh 
360,000 GPD 001 O i t f a l l . 
WSsbs-iiater. o Site i s underlain by demo 

sandy glacial t i l l , 
o Qround-water flow witiiln tiie 

sandy s i l t aquifer is generally 
to the south, discliarging to tlie 
narsh west of the lagoon and 
utllmately to the Qrasse River 
throu^ the 001 O i t f a l l . 

o Ctound-water Obntaminants of Consem: 
- 4-Methyljphenol 
- Ehenol 
- PRIfe 
- PCB 
- Benzene 
- 2-Butancne 
- Anrmia 
- I b t a l Organic C2arbon 
- cyanide 
- Ib t a l Organic Hcdogens 
- Oi l and Grease 
- Sulfate 

General 
Refuse 
l a r t J f i l l 
#645002 

l a n d f i l l 
Annex 

Active from 
1955 - Present 

Inactive, 
iteriod of 
CJeration 
Uiknown 

l a n d f i l l 
17 Acres 

l a n d f i l l 
5 /teres 

Misc. o f f i ce o 
and cafeteria 
wastes, bag- o 
house catch, 
scrap wood, 
bricks, metal, 
glass, and 
allegedly o 
asbestos wasb ŝ 
and dross. o. 
26,000 cu.yd./ 
yr . oonpacted 
in-plcce. 

Site rests on a relatively 
f l a t area. 
Surface wabir drains over­
land and through a series 
of ditches to tiie soitii , 
soutii;;ast and west, u l t i ­
nately to the Qrasse River. 
Site is underlain by dense 
sandy glacial t i l l . 
Ground-water flow in the 
t a l l aquifer Is to tiie 
southeist, intimately 
discliarging to the Qras;*; 
River throu^ 001 O i t f a l l . 

Ifest Pit Soli Con­
taminants of Concern: 
- Aluminun 
- Barium 
- Cadmii-im 
- Coiiper 
- Mercury 
- PAlb 
- PCHs 
- Etjiylbini'ene 
- Xylene 
Liacliate: 
- Aluminum 
- Barium 
- VOi 1248 
- Amnanla 
- Fluoride 

o Qround-water Contaminants of Oonoem: 
- PAffe 

- Naphthalene 
- 2-Methylnaphthalene 
- Ammcnia 
- "Ibtal Ctganic Halogens 
- Oi l and Qrease 
- Sulfates 

/ 
J) 

(1) Ttest p i t soil/sludge ojntaminants of oonoem cure those pa^ in t at levels .iJxjvre normal <:x>ic»vitritlons in soils. Sanitary lagoon sludge oontaminants of 
oonoem are those at levijLs above normal crjocentrati ons in municipal sludge. 

(2) Ground-water oontaminants of oonoem are tiioeso constlbients prê 5l2nt at a5nceiitr.Hti.:>is hii/ior tiian tiie NYIiDS: Water Qiality Standards or Qaidanoe Values or 
higher than background vî it̂ re no standards or guidance values exist. 
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TABLE 1 (Cbntiniwl) 
SIM^Y OF DISPOSAÎ  SITH; iJBSfĴ IPriCNS 

lype of Site Vfaste Material 
Waste Sampllng^^' 

(2) 
Ehvirormental Sampling Area Hbm Current Status and Size and Quanti ty Ehvironmental Setting Waste Sampllng^^' 

(2) 
Ehvirormental Sampling 

Cfemison l iact lve, active l a n d f i l l Solvent, o Site rests a i a bopo- o Ttest Pit Soil , o Qround-water Obntaminants of Oonoem: 
Qross 9oad fron 1969-1979. 3/4 acre degreasing grapliically high (ridge) Ctontaminants of - Afinonia 
#645004 s t i l l bottone, area. of Ooncern: - Tbtel Organic Cartxxi 

drawing and o Surface water drains over­ - Cadmium - Oi l and Q:ease 
soluble o i l land to the north, east, - Tbluene 
sludges, and and south utliflBtely to - Trans-1,2-dichloroethane 
wastes oontain-- the Qrasse River. - X/lene 
ing c h l o r i - o Site is unterlain by dense - KB 
rated solvents sandy glacial t i l l . - Fluoride 
ApproK. o Qround-water flew in tiie o Laadiate: 
10,000 gals. t i l l aquifer is to tiie - Barium 
of o i ly north and southeast ulti- - CJiloro^tiiane 
sludges/yr. nately discharging to 

the Gr.isse River. 
- 1,1-Oichloroetiiane 
- Fluoride 

>—• 
t—• 
1 

o leachate may discharge 
to the Qrasse River. 

o Leachate Sediments: 
- 1,1-Dichlor>^thane 
- K:BS 

- Benzene 
- 2-Batanone 

(1) Tfest p i t soil/sludge contaminants of oonoem are those present at levels above nonral conoentratlons In soils . 
(2) Qround-water contaminants of concern are those oonstibients present at concefitratlons higlier tiiin the NVSDEC Water Qiality Standartls or Qiidanoe \^lues or 

higher than background where no standards or gulilanoe values exLst. 

/ 

' / 



o Water samples have been collected from homes i n the Dennison 

Cross Road area by the New York State Department of health 

(NYSDOH). Inorganic compounds were not detected at levels 

above the Safe Drinking Water Act Maucimum Contaminant Levels 

(MCLs) (USEPA, 1975), and organic compounds, such as VOCs, 

PAHs, and PCBs, were not detected i n any of the wells (Paller, 

1933, Bates, 1986). These results coupled with tlie ground­

water flow patterns from t:he f a c i l i t y lead to the conclusion 

that the residents along Dennison Cross Road are not being 

exposed to contaminants through ingestion of ground-water 

supplies. 

o Ground-water migration between the central and south ridges 

w i t h i n the water table aquifer w i l l discharge to the m.arshy 

areas In the valley and migrate to the Grasse River via the 

001 O u t f a l l . 

o Ground water In the water table aquifer flowing northwest from 

the c e n t r a l r i d g e , the F a b r i c a t i n g area or west from the 

Smelting Plant w i l l discharge to the South Ditch and migrate 

to the Power Canal through the 003 O u t f a l l . 

o Ground-water migration i n the water table aquifer from the 

Dennison Cross Road area migrates In a northeasterly idlrection 

towards cin unnamed t r i b u t a r y to the Grasse River or southeast 

towards the Grasse River. The p o t e n t i a l f o r contaminant 

migration i s low due to the high clay content of the local 

s o i l s , low to moderate l a t e r a l hydraulic gradients, and low 

l a t e r a l hydraulic conductivities. 

o The p o t e n t i a l for contaminant migration v e r t i c a l l y to the 

d r i f t and bedrock aquifers is expected to be low due to the 

presence of dense t i l l and layers of l a c u s t r i n e clay and 

marine sediments which separate the aquifers. Based upon this 

i n v e s t i g a t i o n , ground water w i t h i n the d r i f t and bedrock 

aquifer has not been impacted by the ALCOA s i t e . 

-12-
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Surface Water and Sediments 

Grasse River 

o Grasse River. Measureable levels of aluminum (600-1,400 ug/1), 

phenolic compounds (not detectable-7 ug/1) and fluor i d e (4.2-6 

mg/1) were detected in the surface water at the 001 O u t f a l l 

(SW-4) i n the Grasse River, although no elevated levels of 

these compounds were detected approximately 4,000 feet down­

stream at location SVV-7, Measureable levels of aluminum (3,530 

mg,/kg)» PAHs (20.9 mg/kg), PCBs (180 mgAg)» fluor i d e (430 

mg/kg), t o t a l cyanide (1.6-2.1 mg/kg), benzene (3 ug/kg), and 

toluene (8 ug/kg) were also detected in the sediments at tlin 

001 O u t f a l l . This sample, however, was collected Prom behin-l 

the o u t f a l l weir. The sediments In tJiis location w i l l not be 

transported downstream. With the exception of aluminum (22,400 

mg/kg) and f l u o r i d e (430 mg/kg), no elevated l e v e l s were 

detected i n the sediments downstream at SED-7. The source oC 

contamination at th is o u t f a l l i s the 60 Acre Lagoon, Sanitary 

Lagoon, and ground water from the south side of the central 

ridge which discharges in the marshy areas in the valley prior 

to transport to the 001 O u t f a l l . 

o 004 O u t f a l l . Elevated levels of PAHs (5,130 mgAg)/ ?CB 1248 

(36 mg/kg), aluminum (17,800 mg/kg), and to a lesser extent 

cadmium (0.88 mg/kg) and copper (106 mg/kg) were detected at 

the SED-5 location at the 004 O u t f a l l i n the Grasse River. 

Unnamed Tributary Which Discharges at Massena Center i n Grasse 

River 

o Water is discharged at the 002 Outfall (SW-3) from an oil-water 

separator which eventually flows into the unnamed tributary to 

the Grasse River. Aluminum (800 ug/1), totial cyanide (34-98 

ug/1), and PAHs (10,620 mg/kg) are migrating off ALCOflr property 

via the unnamed tributary. PAH contamination (39.8 mg/kg) has 

-13-
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been t r anspor t ed by sediment t r a n s p o r t as f a r as l o c a t i o n 

SED-11 in the Grasse River at Massena Center. 

Massena Power Canal 

o Fluoride (0.8-2 mg/1) and aluminum (200-800 ug/1), are d i s ­

charging to the Massena Power Canal via the 003 Out f a l l which 

drains the Smelting Area and includes contiributions from the 

•South Ditch. 

Robinson Creek 

o Total cyanide (ND-34 ug/1) was the only constituent detected at 

surface water location (SW-2) i n Robinson Creek above NYSDEC 

Class D Water Quality Standards. However, the water qua l i t / 

standard (22 ug/1) is designed for free cyanide (CN , HCN), and 

Is not d i r e c t l y comparable to the measured t o t a l cyanide coa-

centration. 

St. Lawrence Seaway and River 

o Based upon thi;^ Investigation, the St. Lawrence Seaway and 

River are not impacted by the ALCOA s i t e . No elevated levels 

of constituents were detected i n downstream samples (.9W-10/ 

SED-10) other than aluminum (< 200-1,000 ug/1) which Is also 

present i n upstream samples collected a t ALCOA's water intake 

(100-600 ug/1). 

BIOTA ASSESSMENT 

The ALCOA Massena s i t e is located near the St. Lawrence Seaway and 

the Grasse River, which i s known for i t s abundance of f i s h and w i l d l i f e 

resources. In addition to the r i c h number of indigenous species, the 

region i s known for i t s importance as a major flyway for migrating 

birds. Within the ALCOA Massena s i t e , the 60 Acre Lagoon a t t r a c t s 

w i l d l i f e and supports various b i r d , insect, r e p t i l e , and mammal l i f e . 

This area supports a greater d i v e r s i t y and abundance of w i l d l i f e than 

other locations with i n the s i t e boundaries. 

-14-
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AltJiough the Grasse River and the St. Lawrence Seaway adjacent to 

the f a c i l i t y , serve as major recreational f i s h e r i e s , they are not p r i s ­

t i n e . Existing recreational fisheries are degraded/affected by many 

sources of i n d u s t r i a l p o l l u t i o n throughout the St. Lawrence Seaway and 

by domestic discharges along the Grasse River. Consequently, i n d u s t r i a l 

p o l l u t i o n of the St. Lawrence River has resulted i n healtJi warnings 

regarding the consumption of f i s h taken from p o r t i o n s of the St. 

Lawrence Seaway not affected by the ALCOA Massena Site. 

Seven of the eleven disposal sites on the ALCOA f a c i l i t y represent 

areas of low b i o l o g i c a l concern. The potential for b i o l o g i c a l hazard Is 

low because the contaminant exposure levels are at Insigni.? leant concen­

trations and/or the s i t e i s closed. These sites Include the Spent Pot-

l i n i n g Pile "I", the Waste Lubricating O i l Lagoon, the Alleged Asbestos 

(Dross) Disposal Area, the Oily Waste L a n d f i l l , the General Refuse 

L a n d f i l l , the Soluble Oil Lagoon, and tlie Primary Lagoon. Two sites 

were considered to be of medium concern (Spent Potlining Pile "A" and 

Dennison Cross Road S i t e ) . Two areas were considered of high concern 

(60 Acre Lagoon and Sanitary Lagoon) due to the presence of contaminants 

of concern, the current status of use, and the level of b i o t i c a c t i v i t y 

at each s i t e . 

Many of the s i t e contaminants of b i o t i c concern were ass.oclated 

with the sediments and, hence, the primary exposure pathway is con­

sidered to be mediated by the sediments and re s t r i c t e d to the sediment-

based f l o r a and fauna. Because of the chemical characteristics of 

several contaminants and the conditions under which they are present, 

copper, cyanide, barium and aluminum are believed to have res t r i c t e d 

areas of influence and minimal b i o t i c impacts at and adjacent to the 

Massena s i t e . Other contaminants, such as PAHs, PCBs, f l o u r i d e , lead, 

and arsenic pose, by both sediment and water, a greater p o t e n t i a l for 

b i o t i c impacts because of t h e i r e f f e c t s , biomagnification, chemical 

form, or related factors. Impacts to t e r r e s t r i a l biota could not be 

f u l l y evaluated because of the lack of available data on the presence of 

contraminants i n upland areas away from the waste disposal areas. 

Because of the physical migration of wastes to o f f - s i t e areas, the 

unnamed t r i b u t a r y to the Grasse River and the Massena Power Canal also 

have d i r e c t p o t e n t i a l for b i o t i c impacts. 

-15-

A-3-B-0287 



3.4 SOILS 

A wide d i v e r s i t y of s o i l s occurs at the ALCOA s i t e . The s o i l s are 

developed on g l a c i a l or lacustrine deposits, or are developing on sedi­

ments recently reworked by man. The s o i l s map i n Figure 3.2 shows three 

p r i n c i p a l groups of so i l s whose characteristics are described i n Table 

3.2. Comparison of Figures 1.2 and 3.2 indicate seven of the eleven 

disposal areas occur on man-made deposits of slow to very-slow perme­

a b i l i t y . The Primary Lagoon, Spent Potlining Pile "A", Oily Waste Land­

f i l l , and Dennison Cross Road s i t e are underlain by t i l l with moderate 

to moderately slow permeability. The 60 Acre Lagoon i s on lacustrine 

clays with slow to very slow permeability. Soils are deep to very deep 

across t:he ALCOA s i t e , and po t e n t i a l for erosion is low except where 

land slopes are steep. The so i l s are well to moderately well drained on 

the t i l l deposits, but poorly drained i n the stream valleys. These 

characteristics indicate s u r f i c i a l s p i l l s or discharges that might occur 

on the ALCOA s i t e w i l l migrate slowly through the s o i l zone, and the 

high clay content of s o i l s should greatly retard the movement of adsorp-

t i v e contaminants. 

3.5 GEOLOGY 

The s u r f i c i a l geology of the Massena area (Figure 3.3) was shaped 

by glacial action. During the Pleistocene, ice advanced through the 

region several times; the last two advances are recorded in t i l l s named 

for the Fort Covington and Malone episodes. Beneath the g l a c i a l 

deposits l i e Paleozoic carbonates (predominantly dolomite) and sand­

stones. Recent alluvium may locally overlie the glacial deposits along 

streams and rivers. The generalized stratigraphy of the region is shown 

in Figure 3.4. 

The Beekmantown Group i s the uppermost bedrock unit beneath the 

ALCOA s i t e . These rocks are massive dark-gray dolomite containing some 

beds of limestone, sandstone, and shale. The unit i s aUt>out 500 feet 

thick at Massena (Trainer and Salvas, 1962). Test d r i l l i n g within the 

ALCOA site indicates these rocks occur at between 80 and 150 feet below 

land surface. The rocks are rather flat-lying and bedding planes dip 

approximately 0 to 5 degrees to the north-northwest (Trainer and Salvas, 

1962). The Geologic Map of New York (NY Educ. Dept., 1970) indicates 

lihe bedrock i s part of the southeastern limb of a structural basin. The 
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TABLE 3.2 
GENERAL SOILS CHARACTERISTICS 
ALCOA PLANT SITE - MASSENA, NY 

S o i l Group S o i l Names 
S o i l 

Drainage 
S o i l 

P e r m e a b i l i t y Remarks 

I . S o i l s 
Derived 
From T i l l 

G r e n v i l l e f i n e 
sandy loam 

Hogansburg/Gren-
v i l l e f i n e sandy 
loam 

Well 

Well t o 
Mod. 

Mod. t o Mod. 
Slow 

Mod. t o Mod, 
Slow 

Stones are 
common 

Malone Loam Poorly Slow t o Mod. 
Slow 

Stones are 
common 

I I . S o i l s 
Derived 
from Lake 
Sediments 

Hogansburg f i n e 
sandy loam 

Kingsbury s i l t y 
c l a y loam 

Covington s i l t y 
c l a y loam 

Adjidaumo Musky 
s i l t y c l a y loam 

Well 

Poorly 

Poorly 

Poorly to 
V. Poorly 

Muskellunge s i l t y Poorly 
clay loam 

F l a c k v i l l e loamy Mod. Well 
f i n e sand 

Mod. to Mod. 
Slow 

Slow 

Slow t o V. Slow 

Slow t o V. Slow 

Rapid t o Slow Permeable 
sand over­
l i e s c l a y 

Elmwood f i n e 
sandy loam 

Mod. Well Mod. Rapid t o 
V. Slow 

Permeable 
sand over­
l i e s c l a y 

I I I . Man-made Udorthents Poorly t o 
Well 

V. Rapid t o 
V. Slow 

Almost a l l 
these s o i l s 
w i t h i n the 
ALCOA s i t e 
are r a t e d 
slow t o 
very slow 
p e r m e a b i l i t y 

SOURCE: USDA - SCS, 1986. 
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SURFICIAL GEOLOGY 
ALCOA - Massena, N.Y. 
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GENERALIZED STRATIGRAPHY 
ALCOA - Massena, N.Y. 

ACE LITHOLOGY 
LOCAL 

UNIT THICKNESS DESCRIPTION 
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basin i s about 100 miles long amd 70 miles wide, with the majority of 

the structure being across the St. Lawrence River i n Canada. Trainer 

and Salvas (1962) report that bedrock f a u l t s have been mapped; most 

fa u l t s have been mapped i n Canada where the rocks are more extensively 

exposed. Joints ( v e r t i c a l fractures and cracks) are common and often 

are s o l u t i o n a l l y enlarged near the top of bedrock. Trainer and Salvas 

(1962) noted solutional openings to depths of 50 feet below top of rock 

at excavations for the nearby Snell and Eisenhower Locks on the St. 

Lawrence Seaway. These authors also noted that, i n quarries, horizontal 

openings or fractures p a r a l l e l to bedding are more numerous and wider 

than j o i n t s . Tests of water wells i n the Massena area revealed 

horizontal permeability was much greater than v e r t i c a l permeability, 

thus providing additional evidence that horizontal openings in the 

bedrock are larger and more numerous than v e r t i c a l openings. 

The Pleistocene d r i f t deposits include t i l l , lacustrine (lake) clay 

and s i l t units, and marine deposits composed of reworked t i l l . Figure 

3.5 depicts t y p i c a l f i e l d r e l a t i o n between g l a c i a l deposits and bedrock. 

The d r i f t deposits are described i n d e t a i l by Trainer and Salvas (1962) 

and MacClintock and Stewart (1965); the discussion that follows i s a 

much abbrieviated summary from these sources. 

The lower and middle t i l l units i n Figure 3.5 are the Malone d r i f t 

deposits. These deposits of u n s t r a t i f i e d t i l l and lacustrine clays were 

placed by g l a c i a l advances from the northeast. The lower t i l l i s a 

dense and compact mixture of clay, s i l t , sand, and stones. The porosity 

of representative samples i s 10 to 20 percent. The middle t i l l i s a 

moderately dense to very dense, mixed deposit of clay, s i l t , sand, and 

stones. Although mostly u n s t r a t i f i e d , the middle t i l l has interbedded 

sand, silty-sand, gravel and clay (lacustrine) deposits. Above the two 

t i l l u n i t s , varved clays with interbedded sand, s i l t , and gra.yel layers 

mark the recession of the glacier at the end of the Malone episode. 

The upper t i l l shown i n Figure 3.5 i s the Fort Covington d r i f t . 

These deposits were placed by g l a c i a l advances from the northwest and 

may include reworked t i l l from older advances. This t i l l forms the 

elongate h i l l s t y p i c a l of the area, but may be covered i n lowlying areas 

by l a c u s t r i n e clays and marine d e p o s i t s . A f t e r recession of the 
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HYDROGEOLOGIC CROSS-SECTION 
ALCOA - Massena. N.Y. 
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glacier, a shallow sea (Champlain Sea) covered much of the region, 

eroding the t i l l ridges and washing fine-grained sediments in t o lower 

elevations. The marine clay and s i l t units are between 30 and 60 feet 

thick i n some valleys. Wave-washed deposits of marine sand and gravel 

may be up to 10 feet thick on h i l l t o p s . These marine sediments are 

st r a t i f o r m but not compact; t y p i c a l porosities of the clay units range 

from 38 to 64 percent, while i n the sand units porosities range from 26 

to 47 percent. 

Recent alluvium includes thin layers of sand, gravel, s i l t and clay 

eroded and redeposited by streams. Layers of peat may occur i n the 

alluvium i n poorly drained areas. 

3.6 HYDROLOGY 

Two of the pr i n c i p a l pathways for migration of contaminants from 

the ALCOA s i t e are surface water and ground water. 

3.6.1 Surface Water 

The ALCOA s i t e is bounded on two sides by major streams: on the 

southwest by the Massena Power Canal and on the southeast by the Grasse 

River. Figure 3.1 shows that runoff from ALCOA property into the Power 

Canal derives from a large area. The central portion of the s i t e , 

including the Sanitary and 60 Acre lagoons drain to the Grasse River via 

man-made ditches and sewer lines (001 O u t f a l l ) . The northern half of 

the s i t e drains into the South Ditch which flows e i t l i e r east to the 002 

Out f a l l and the Grasse River, or west to the 003 Ou t f a l l and the Power 

Canal. The eastern portion of the s i t e drains to an unnamed creek 

flowing east toward Massena Center eind the Grasse River. Discharge 

permits have been issued by the State of New York for three ALCOA plant 

o u t f a l l s . Estimated plant discharges are in excess of 12 m i l l i o n g a l ­

lons per day. Available data cited i n reports by Ecological Analysts, 

Inc. (1983) indicate previous wastewater discharges from the ALCOA s i t e 

may have released contaminants to the Grasse River. The data suggest 

that substances s p i l l e d or discharged within portions of the plant which 

drain to the Sanitary or 60 Acre lagoons have the po t e n t i a l to migrate 

via surface water drainage to the Grasse River through the 001 O u t f a l l . 

Local surface water i s used for drinking water supplies, recreation 

and navigation. Lake St. Lawrence and the St. Lawrence Seaway provide 
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an international means of transporting goods into and out of the central 

part of North America. This water i s also used extensively for commer­

c i a l f i s h e r i e s , recreational f i s h i n g , and boating. The Village of 

Massena obtains i t s drinking water supplies from Lake St. Lawrence. 

The Grasse River i s c l a s s i f i e d as a Class B stream by the NYSDEC, 

indicating that i t i s suitable for f i s h i n g and primary contact recrea­

t i o n a l purposes (Voss, 1987), The Grasse River i s considered a highly 

important, highly productive fis h i n g stream (SUNY ESF, 1972). Major 

species include: brown bullhead, common sunfish, yellow perch, and 

largemouth and smallmouth bass. The stretch of the Grasse River i n the 

v i c i n i t y of the ALCOA plant is used for recreational purposes, including 

swimming and f i s h i n g . 

Robinson Creek i s rated as a Class D stream (Voss, 1987), and is 

also used for recreational f i s h i n g purposes. The types of f i s h present 

i n the Grasse River would also be expected to be found i n Robinson 

Creek. The surface water flow velocity i n th i s creek was measured dur­

ing the Phase I I investigation to.be between 24 and 76 gpm. 

3.6.2 Ground Water 

Subsurface water at the ALCOA f a c i l i t y occurs under both water-

table and confined conditions. Ground water occurs under water-table 

conditions at depths of 10 feet or less beneath a l l of the ALCOA site; 

ground water under confined conditions occurs at depths of 50 feet or 

more beneath most of the si t e . Ground water occurs at a l l depths below 

the zone of saturation, but aquifers - that i s , geologic materials that 

can transmit useable quantities of' ground water to wells - do not. Much 

of the t i l l and lacustrine clay deposits at the ALCOA site are not true 

aquifers because of extremely low permeability. Commonly, whenever 

these deposits cover layers of gravel and sand, the overlying deposits 

act as a confining unit to the more permeable sediments (an aquifer). 

Although composed of dense interlocking crystals, the dolomite bedrock 

has sufficient fractures and bedding plane openings to be permeable and 

locally constitutes an aquifer. According to Trainer and Salvas (1962) 

a water-table aquifer occurs in the glacial deposits throughout the 

area, but may be discontinuous locally where low permeability clays 

occur near land surface. One or more confined aquifers may occur in the 
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middle and lower t i l l (Malone d r i f t ) d e p o s i t s . Beneath the ALCOA s i t e , 

t he b e d r o c k a q u i f e r i s a l s o c o n f i n e d by o v e r l y i n g t i l l and c l a y 

d e p o s i t s . 

Numerous t e s t b o r i n g s and w e l l s have been d r i l l e d a t the s L t e 

(F igure 3 . 6 ) . Four t e s t b o r i n g logs and 62 w e l l comple t ion records are 

g iven i n Appendix D. Table 3.3 p rov ides hydrogeologlc data f o r many of 

the w e l l s shown on Figure 3 .6 . 

A l l o f the sha l low w e l l s o n - s i t e are open to the w a t e r - t a b l e and 

some are open to the w a t e r - t a b l e a q u i f e r . Water l e v e l s from the sha l low 

w e l l s have been p l o t t e d on Figure 3.7 to i n d i c a t e p o t e n t i a l d i r e c t i o n s 

of. f l o w i n the w a t e r - t a b l e a q u i f e r . 

Note tha t ground-water d i v i d e s occur i n the w a t e r - t a b l e a q u i f e r 

along the r idge tops and j u s t east of the 60 Acre Lagoon. Contaminants 

t ha t reach the w a t e r - t a b l e a q u i f e r loca ted i n the southwestern p a r t of 

the ALCOA s i t e and/or the south s ide o f the southern r idge w i l l l i k e l y 

migrate s l o w l y toward the Grasse R i v e r . Contaminants w i t h i n the wat^er-

t a b l e a q u i f e r on the n o r t h s ide o f the c e n t r a l r i d g e should s lowly 

migrate to the South D i t c h and u l t i m a t e l y to the Grasse River through 

the 002 O u t f a l l or to the Power Canal through the 003 O u t f a l l . Contami­

nants w i t h i n the w a t e r - t a b l e a q u i f e r loca ted between the two r idges and 

east of the 60 Acre Lagoon are expected to migra te toward the eas t -

nor theas t i n t o the unnamed creek t h a t d r a in s toward Massena Center . 

W e l l s t h a t pene t ra te the c o n f i g e d a q u i f e r s i n the d r i f t depos i t s 

are sparse i n the v i c i n i t y of the ALCOA s i t e . A few domestic w e l l s 

nor theas t o f the s i t e appear to be open to these a q u i f e r s , based on w e l l 

depths repor ted i n T ra ine r and Salvas (1962) . Deep w e l l s 45 and 48, 

loca ted n o r t h o f the Spent P o t l i n i n g P i l e " I " s i t e and on the east side 

o f Dennison Cross Road r e s p e c t i v e l y , appear t o be i n a c o n f i n e d a q u i f e r 

w i t h i n the d r i f t d e p o s i t s . A water l e v e l map f o r the d i : i f t a q u i f e r s 

cannot be made w i t h the a v a i l a b l e da ta , however, comparison o f water 

l e v e l s i n w e l l s 45 and 48 w i t h nearby w a t e r - t a b l e w e l l s i n d i c a t e the 

deeper c o n f i n e d a q u i f e r s a re l o c a l l y r e c h a r g e d by the w a t e r - t a b l e 

a q u i f e r . T ra ine r and Salvas (1962) s i m i l a r l y concluded t h i s and suggest 

t h a t discharge f rom the d r i f t a q u i f e r s occurs both by l a t e r a l f l o w to 

seeps along v a l l e y margins and by downward f l o w i n t o the a q u i f e r . 
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TABLE 3.3 
DATA FOR MONITORING WELLS 

ALCOA PLANT SITE - MASSENA, NY 

Elevation Elevation^^ ̂  
Land Measuring Well Screen Hydraulic^ Water Level 

Well Surface Point^^' Depth Inter v a l Conductivity May 30, 1986 
Number ( f t AMSL) ( f t AMSL) ( f t BLS) ( f t BLS) ( f t / d a y ) ( f t AMSL) 

2 262.24 266.41 20.0 15.0-20.0 259.23 

4 276.33 279.46 28.0 21.5-27.5 266.95 

5 269.23 272.49 13.5 6.5-11.5 260.88 

6A 227.21 229.99 8.0 6.0- 8.0 224.99 

7A 229.11 232.12 12.0 8.0-12.0 224.85 

23 239.90 242.65 18.0 8.0-18.0 1.6x10° 230.13 

24 227.50 230.43 18.0 8.0-18.0 3.4x10"^ 221.48 

25 226.79 230.03 18.0 8.0-18.0 2.1x10"^ 219.04 

26 227.91 231.87 15.0 5.0-15.0 4.5x10~^ 221.34 

27 260.92 264.53 22.0 12.0-22.0 3.4x10"^ 259.74 

28 258.89 261.99 22.0 12.0-22.0 5.4x10"^ 255.00 

29 261.20 264.07 20.0 10.0-20.0 7.9x10"^ 258.57 

30 263.00 265.98 14.5 4.5-14.5 1.0x10"^' 260.47 

31 227.16 230.51 14.0 4.0-14.0 2.6x10° 225.37 

32 261.60 265.14 14.0 4.0-14.0 2.8x10° 255.19 , 

33 260.58 263.96 19.0 9.0-19.0 252.87 ' ' 

34 262.19 265.58 16.0 6.0-16.0 2.8x10^ 249.36 

35 245.70 249.17 17.5 7.5-17.5 1.1x10"^ 241.55 

36 231.94 235.53 21 .0 11.0-21.0 3.4x10"^ 228.60 

37 236.05 238.85 18.0 8.0-18.0 4.0x10"^ 233.47 

38 227.61 231.13 14.0 4.0-14.0 6.8x10"^ 228.74 

39 273.94 277.41 16.0 6.0-16.0 7.4x10"^ 268.04 

40 241.14 244.49 14.0 4.0-14.0 7.9x10"^ 239.86 

41 235.81 239.76 14.5 4.5-14.5 4.5x10'^ 233.65 

AMSL Above Mean Sea Level 
BLS Below Land Surface 
(1) Measuring point was top of outside steel (protector) casing. 
(2) Data from slug tests performed by O'Brien and Gere, Inc., May, 1986. 
(3) Well screen may be plugged; value may not be representative of water table 

elevation. 
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TABLE 3.3 (Continued) 

E l e v a t i o n E l e v a t i o n 
. ( 2 ) 

H y d r a u l i c 

• 

Land M e a s u r i n g 
P o i n t 

W e l l Sc reen 
. ( 2 ) 

H y d r a u l i c Water L e v e l 
W e l l S u r f a c e 

M e a s u r i n g 
P o i n t Depth I n t e r v a l C o n d u c t i v i t y May 30, 1986 

Number ( f t AMSL) ( f t AMSL) ( f t BLS) ( f t BLS) ( f t / d a y ) ( f t AMSL) • 

42 249 .11 2 5 2 . 5 6 2 4 . 5 1 4 . 5 - 2 4 . 5 6 . 0 x 1 0 * ^ 232 .63 

43 2 2 8 . 7 4 232 .42 1 4 . 0 4 . 0 - 1 4 . 0 1 . 2 x 1 0 " ^ 224 .08 

44 228 .99 231 .81 1 6 . 0 6 . 0 - 1 6 . 0 1 . 3 x 1 0 ° 224 .69 

45D 2 1 8 . 0 0 220 .47 9 0 . 0 7 0 . 0 - 9 0 . 0 8 .2x10 " ' ^ 134 .80 

46D 228 .89 231 .19 8 4 . 5 6 4 . 5 - 8 4 . 5 6 . 0 x 1 0 " ^ 208.11 

47D 231 .49 234 .18 1 10 .0 9 0 . 0 - 1 1 0 . 0 1 . 5 x 1 0 " ^ 201 .52 — 

48D 258 .86 261 .69 103 .0 7 8 . 0 - 1 0 3 . 0 3 .4x10 " - ' 243 .99 — 

49 267 .01 270 .78 1 4 . 0 4 . 0 - 1 4 . 0 3 . 4 x 1 0 " ^ 264 .85 -

50 262 .88 266 .58 1 4 . 0 4 . 0 - 1 4 . 0 1 . 2 x 1 0 " ^ 262 .36 -

51 250 .53 253 .77 1 5. 5 5 . 5 - 1 5 . 5 1 . 9 x 1 0 " ^ 243 .47 

52 270 .47 274 .00 1 5 .0 5 . 0 - 1 5 . 0 2 . 2 x 1 0 ° 262 .94 

53 228 .95 • 2 3 2 . 7 0 1 4 . 0 4 . 0 - 1 4 . 0 8 . 2 x 1 0 ~ ^ 225 .59 

54 227 .64 231 .37 13 .5 3 . 5 - 1 3 . 5 3 . 1 x 1 0 ° 226 .06 

55 231 .49 235 .27 1 4 . 0 4 . 0 - 1 4 . 0 1 .5x10 "^ 230.27 

56 216.61 220 .07 14 .5 4 . 5 - 1 4 . 5 7 . 1 x 1 0 ° 207 .97 — 

57 229 .38 232 .36 14 .0 4 . 0 - 1 4 . 0 1 .2x10"^ 225 .36 -

58 237 .55 241 .22 14 .5 4 . 5 - 1 4 . 5 8 . 8 x 1 0 ° 232 .43 -

59 266 .02 269 .61 1 4 . 5 4 . 5 - 1 4 . 5 7 . 4 x 1 0 " ^ 264 .09 -

60 229 .18 232 .67 1 4 . 0 4 . 0 - 1 4 . 0 5 . 1 x 1 0 ° 224 .53 

61 216 .11 219 .65 1 4 . 5 4 . 5 - 1 4 . 5 2 .8x10^ 208 .59 

62 217 .22 220 .42 1 4 . 5 4 . 5 - 1 4 . 5 7 . 1 x 1 0 ° 21 2 .19 

63 2 1 8 . 3 8 2 2 1 . 4 4 19 .5 9 . 5 - 1 9 . 5 1 .1x10"^ 215 .60 

64 275 .13 278 .30 14 .5 4 . 5 - 1 4 . 5 2 . 7 x 1 0 ° 268 .00 

65 2 6 6 . 5 7 270 .12 1 6 . 0 6 . 0 - 1 6 . 0 7 . 4 x 1 0 " ^ 265 .07 — 

66 236 .75 239 .67 1 5 . 0 5 . 0 - 1 5 . 0 2 . 4 x 1 0 ° 231 .78 

67 231 .97 235 .37 1 5 . 0 5 . 0 - 1 5 . 0 1 .0x10" '^ 229 .76 -

68 232 .73 236 .17 1 5 . 0 5 . 0 - 1 5 . 0 4 . 3 x 1 0 " ^ 230 .06 

( 1 ) M e a s u r i n g p o i n t was t o p o f o u t s i d e s t e e l ( p r o t e c t o r ) c a s i n g . 
(2) Data from slug tests performed by O'Brien and Gere, I n c . , May, 1986. 
(3) Well screen may be plugged; value may not be representative of water table 

elevation. 
D = Deep Well. 
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WATER TABLE ELEVATIONS 
ALCOA - Massena, N.Y. 
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Only a few wells are open to the bedrock and local water level data 

for the bedrock aquifer are sparse (Wells 46, 47, Table 3.3). Trainer 

and Salvas (1962, Table 5) report transmissivity measurements for 23 

bedrock wells i n the Massena area; average thickness of bedrock pene­

trated was about 69 feet and average hydraulic conductivity computed 

from in d i v i d u a l transmissivites was 31 ft/day. 

H i s t o r i c a l measurements and hydrologic reasoning suggest that water 

levels i n the bedrock aquifer should be higher near Lake St. Lawrence 

and lower -near the Grasse River. Available data have been used to e s t i ­

mate that water levels i n the bedrock aquifer occur at approximately 215 

feet MSL beneath the northern end of the ALCOA s i t e and at approximately 

195 feet below the Grasse River. Ground-water flow i n the bedrock 

aquifer beneath a l l parts of the s i t e is expected to be toward the 

Grasse River. 

Comparison of water levels i n Wells 46 and 47 with nearby water-

table wells suggest the bedrock aquifer receives recharge from overlying 

deposits. This observation i s consistent with previous studies i n the 

area. Although testing of aquifer properties i s l i m i t e d , available data 

indicate horizontal hydraulic conductance i n the bedrock aquifer i s much 

greater than v e r t i c a l , conductance. This means that the aquifer may 

transmit more water l a t e r a l l y under u n i t head differences than might be 

transmitted v e r t i c a l l y . 

Locally, ground water is used for domestic purposes in areas out­

side the distribution limits of the Village of Massena. Residents in 

the area bounded by the St. Lawrence Seaway to the northwest, Donaghue 

Road to the east, the Grasse River to the southeast, and the Massena 

Power Canal to the southwest use ground-water wells for their water 

supplies; available information on these wells i s summarized in Table 

3.4. Most of the wells in the vicinity of the ALCOA sit e tap aquifers 

within the t i l l , although a few wells are in the bedrock aquifer. No 

industrial wells are known to occur within a three-mile radius of the 

center of the ALCOA s i t e . 

Natural ground-water quality i s good. Dissolved solids in water 

from the t i l l aquifers tends to be less than 500 mg/1, but the water may 

be hard (Trainer and Salvas, 1962), Uie dissolved solids and chloride 

content generally increase with depth in the bedrock aquifer due to 
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TABLE 3.4 
GROUND-WATER USERS IN THE ALCOA VICINITY 

(1 ) 

[ 

[ 

[ Type of Depth of 
Name Address Well Well ( f t ) Source 

Lewis St. Lawrence River Road D r i l l e d 140 (2) — 

Copeland St. Lawrence River Road D r i l l e d 135 (2) 
Adam's View Restaurant St. Lawrence River Road D r i l l e d 175 (4) 
M i l l e r St. Lawrence River Road D r i l l e d 180 (5) — 
Wronowicz Dennison Cross Road Dug Unknown (2) 
Durant Dennison Cross Road D r i l l e d 120 (3) 
V a t t e r Dennison Cross Road D r i l l e d 150-160 (2) 
Dishaw Dennison Cross Road D r i l l e d 168 (3) 
Furnace Dennison Cross Road D r i l l e d 1 25 (3) — 
Konkowski Dennison Cross Road D r i l l e d 180-200 (3) 
Rider Dennison Cross Road D r i l l e d 1 20 (2) — 

Con to Dennison Cross Road D r i l l e d 95 (3) 
Deleel Dennison Cross Road D r i l l e d Unknown (2) 
O'Donnell Dennison Cross Road D r i l l e d 100 (2) — 
Ma r t i n , B. Dennison Cross Rd.&Rt.131 Dug Unknown (3) 
M a r t i n , D. Dennison Cross Rd.sRt.131 Dug Unknown (2) — 

Vice Rt. 131 Dug 40-50 (2) 
Terry Horton Road D r i l l e d 80-100 (2) 
P e l l i e t i e r Horton Road D r i l l e d 119 (2) 
Downey Horton Road Dug 14 (2) 
Massena Park Inn S n e l l Lock Road D r i l l e d > 100 (2) — 
Carton Massena Center Dug 35 (2) 
LeBlanc Massena Center D r i l l e d Unknown (2) 
Corbin Massena Center D r i l l e d Unknown (2) 
Smith, G. Massena Center D r i l l e d 23 (2) 
Smith, L. Massena Center Dug 22 (2) — 
Johnson Massena Center Dug 25 (2) 
Rickard N. Grasse River Road D r i l l e d 199 (2) 

Page (Business) N. Grasse River Road Dug 30 (2) -

(1) 80 we l l s have been i d e n t i f i e d i n area (O'Brien s Gere, 1984). Only wells 
— 

with some information available on the type or depth are included herein. 

(2) Data obtained from home owner. ^ 

(3) Data obtained from NYSDOH (Power, 1986). 

(4) Data obtained from well d r i l l e r (Nash, 1986). 

(5) Data obtained from well d r i l l e r (Harwood, 1986). 
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ground water dissolution of mineral water and the mixing of fresh ground 

water with salty water derived from the Champlain Sea. The ground water 

is a calcium-magnesium bicarbonate water which reflects the soluble 

nature of the dolomite bedrock. Upward migration of brines along fault 

zones may be the cause of localized increases in mineralization. Sulfur 

springs were noted upstream of ALCOA in the Grasse River (Trainer and 

Salvas, 1962). 

Analysis of water samples from test wells at the s i t e indicate the 

water-table aquifer contains low levels of contaminants that may have 

migrated from nearby unlined lagoons or disposal areas. Once contami­

nants reach the water-table aquifer, there is a potential to migrate 

both l a t e r a l l y and downward to deeper aquifers. Ground-water movement 

within the water-table aquifers is slow and migration of highly, absor-

t i v e contaminants may be exceedingly slow due to the high clay content 

of the d r i f t deposits. Directions and rates of contaminant movement 

within deeper confined aquifers is d i f f i c u l t to estimate with available 

data. Lateral rather than v e r t i c a l migration i s probably predominant, 

because horizontal permeabilities are much higher than v e r t i c a l perme­

a b i l i t y within the d r i f t and bedrock units. 
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